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1. EXECUTIVE SUMMARY 

O'Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS 
MS) to conduct a Comprehensive Performance Test (CPT) at the GD-OTS MS facility located in Joplin, Missouri on 
the Propellant Thermal Treatment Unit (PTTU). The PTTU consists of pretreatment units and combustion units 
that treat rocket motors. The purpose of the test program was to demonstrate compliance with the conditions 
of the Missouri Hazardous Waste Management Facility Permit #MOD985798164 (RCRA Permit) and the Permit 
to Construct #012012-001 (PTC) . 

The initial CPT was conducted during the week of April 23-27, 2012 for all parameters. Results from the initial 
CPT showed that all emission standards were met with the exception of PCDDs/PCDFs emissions which 
exceeded the RCRA Permit emission limit. Accordingly, a retest was performed during the week of May 28- June 
1, 2012 and again test results were above the RCRA Permit limit. A third PCDD/PCDF test program was 
conducted during the week of June 18-22, 2012. Triplicate test runs were conducted at two conditions that 
involved operating the newly installed activated carbon system at two different injection rates. PCDD/PCDF 
emissions at both test conditions were within the RCRA Permit limits. All test programs were conducted in 
accordance with an approved CPT Plan and under full oversight of EPA Region 7 and the Missouri Department of 
Natural Resources (MDNR). 

The CPT was conducted at a single set of operating condition that included feeding the maximum quantities of 
the specified waste into the thermal treatment system while operating the Air Pollution Control System (APCS) 
at worst case conditions. 

Results of the CPT can be found in Section 5.0 of this document. An overall summary of emission results and/or 
performance criteria for all regulated parameters is provided in Table 1-1 and 1-2. All test parameters for the 
CPT ultimately complied with all relevant emission standards . 

Table 1-1 Summary of CPT Emission Results- Permit Requirements 

Test Method and 
Emission Parameter 

EPA Method 23 
PCDD/PCDF (TEQs) 

EPA Method 26A 
HCI/CI2 

EPA Method 5 
PM 

EPA Method 29 
LVM d 

Units 

ng/dscm 

lb/hr 

ppm, dry 

lb/hr 

gr/dscf 

11g/dscm 

Test Results 

Condition 1 a Condition 2a 
0.024 0.017 

0.29 

3.81 

0.32 e 

0.0007 

0.48 

SVM llg/dscm 0.84 
a Week of June 18-22, 2012 results. Previous results detailed in Section 5. 
b Filterable and condensable particulate. 
c Filterable particulate only. 
d LVM- Pb and Cd, SVM- As, Be, and Cr. 
e Permit to be amended, see Section 5.4 . 

1 I FINAL: JULY 24, 2012 

RCRA Permit 
Standards 

0.11 

21 

0.0015 c 

10 

23 
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Table 1-2 Summary of CPT Emission Results- Air De Minimis 

Test Method and 

Emission Parameter 
Units Test Result a 

EPA Method 23 

PCDD/PCDF (TEQs) 

EPA Method 26A 

HCI/CI2 

EPA Method 5 

PM 
EPA Method 29 

Cadmium 

Lead 

Chromium 

EPA Method 10 

co 
EPA Method 7E 

NOx 

tons/yr 
Condition 1 

7.28E-09 

tons/yr 

tons/yr 

tons/yr 

tons/yr 

tons/yr 

tons/yr 

tons/yr 

• Based on 24 hour/day and 365 days/year for 8,760 hour/year. 

1.25 

0.57 

0.00005 

0.00014 

0.00008 

2.45 

b Week of June 18-22, 2012 results. Previous results detailed in Section 5. 
cOn-stream time of 85% (7,446 hrs/yr) reduces level to 39.4 tons/yr. 

2 I FINAL: JULY 24, 2012 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM •. 
2. INTRODUCTION 

2.1 PROJECT SCOPE 

O'Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS 
MS) to conduct a Comprehensive Performance Test (CPT) at the GD-OTS MS facility located in Joplin, Missouri on 
the Propellant Thermal Treatment Unit (PTTU). The PTTU consists of pretreatment units and combustion units 
that treat rocket motors that are classified as hazardous under state and/or federal regulations. 

The initial CPT was conducted during the week of April23-27, 2012. Results from the initial CPT showed that all 
emission standards were met with the exception of PCDDs/PCDFs emissions. (see Section 5.1 for additional 
details). Accordingly, a retest was performed the week of May 28-June 1, 2012 and again the week of June 18-
22, 2012 during which PCDDs/PCDFs was retested. All test programs were conducted in accordance with an 
approved CPT Plan and under full oversight of EPA Region 7 and the Missouri Department of Natural Resources 
(MDNR) for the following parameters: 

» Dioxins and furans 

» Particulate matter 

» Hydrogen chloride and chlorine 

>> Arsenic, beryllium, chromium, cadmium, mercury, and lead 

» Volatile and semi-volatile organic compounds 

» Carbon monoxide 

>> Nitrogen oxides 

>> Total hydrocarbons (THC) 

Testing was conducted during a single PTTU operating condition while feeding maximum quantities of rocket 
motor segments to the PTTU. Dave Zoghby of GD-OTS MS was present to coordinate facility operations with the 
field testing. Scott Postma of EPA Region 7, Steve Jaques of MDNR, Peter Yronwode of MDNR and Richard Swartz 
of MDNR were present on various days to witness the field testing. 

A summary of the test results can be found in Section 5 of this report. The remaining sections of the report 
include a process description, summary of the scope of work conducted, sampling methods used, test equipment 
and analytical QA/ QC procedures. 

2.2 FACILITY ID, MAILING ADDRESS, AND PRIMARY CONTACTS 

Facility: 
Mr. David Zoghby 
Phone: 610-298-3085 
Email: dave.zoghby@gd-ots.com.com 
GD-OTS Munition Services 
417 4 County Road 180 
Carthage, MO 64836 
Facility ID#: MOD 985 798 164 

Testing Firm: 
O'Brien & Gere Engineers 
7600 Morgan Rd. 
Liverpool, New York 13090 
Contact: Mr. Jeff Gorman, Senior Project Manager 
Phone: (315) 956-6022 
Email: Jeffrey.Gorman@obg.com 

3 I FINAL: JU LY 24, 2012 
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Laboratory: 

Maxxam Analytics, Inc. 
6740 Campobello Rd. 
Mississauga, ON L5N 2L8 
Contact: Mike Challis, Lab Manager 
Phone: (905) 817-5790 
Email: mike.challis@maxxamanalytics.com 

2.3 PURPOSE AND OBJECTIVE OF THE COMPREHENSIVE PERFORMANCE TEST 

The CPT was designed to demonstrate compliance with the conditions of the Missouri Hazardous Waste 
Management Facility Permit #MOD985798164 (RCRA Permit) and the Permit to Construct #012012-001 (PTC). 

The emissions standards that the PTTU is evaluated against during this CPT are summarized in Table 2-1 below. 
In addition, process monitoring data was collected in order to set PTTU and APCS operating limits for the 
following parameters: 

The following PTTC operating parameters were evaluated: 

>> Maximum feed weight; 

» Maximum Chlorine feed rate, 

» Maximum ash feed rate; and 

» Maximum LV and SV Metals feed rates 

The following APCS operating parameters were evaluated: 

» Minimum Sodium Bicarbonate feed rate; 

» Minimum pH HRA to Wet Scrubber Packed Bed, 

» Maximum Wet Scrubber Packed Bed Sodium Chloride%; and 

» Maximum flue gas flow rate 

Table 2-1 Summary of Applicable Emission Standards 

Emissions Parameter 
Dioxins and Furans (D/Fs) 
HCI/Ciz 

Particulate Matter (PM) 

Semi-Volatile Metals 
(As, Cr & Be) 
Low Volatile Metals 
(Pb & Cd) 
co 
NOx 

4 I FINAL: JULY 2"4, 2012 

- ~~ - --

RCRA Permit 
<0.11 ng/dscm TEQ basis 

< 21 ppmv dry as HCI 
~ 0.0015 gr/dscf 

(filterable particulate) 

~ 23 mg/dscm 

~ 10 mg/dscm 

Air Permit to Construct 

2.641b/hr 
0.30 lb/hr (filterable & 

condensable particulate} 
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Air De Minimis 
6.0E-07 tons/yr 

10.0 tons/yr 

25.0 tons/yr 

Chromium 0.002 tons/yr 

Cadmium 0.01 tons/yr 
Lead 0.01 tons/yr 

100.0 tons/yr 
40.0 tons/yr 
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3. PROCESS DESCRIPTION 

This section presents a summary description of the GD-OTS MS Propellant Thermal Treatment Unit (PTTU). 
Process Flow Diagrams (PFD) are provided in Appendix A of this Plan. The main parts of the PTTU consist of a 
Receiving Bay, two Safety Cells, a Transfer Bay, two Propellant Thermal Treatment Chambers (PTTC), a Scrap 
Metal Handling Area, an Air Pollution Control System (APCS), Runoff Water Sump, Runoff Water Tank and Plant 
Support Systems. The process is monitored and controlled by a programmable logic control system (PLC) 
capable of continuously monitoring the process to assure all operational parameters are within regulatory and 
permit limits while waste is being fed to either unit. The PLC operates on an Uninterruptible Power Supply 
(UPS) in the event of commercial electrical power failure. 

3.1 WASTE FEED SYSTEM 

The rocket motors are brought on site by truck or removed from rockets in the MLRS Disassembly Building and 
taken to one of four storage magazines on the facility site. The magazines are sited and designed for 100,000 
pounds Net Explosive Weight (NEW) of Class 1.1 Explosives each. The rocket motors are brought to the PTTU 
and are removed from their shipping container. Motors are fed into the Safety cells by a conveyor for cutting into 
segments exposing the propellant. The segments are fed one at a time to one of the PTTC via Transfer Bay and 
input conveyors. The maximum feed rate to each PTTC is designed to be 2,020 pounds per hour total rocket 
motor weight (1,300 pounds per hour of propellant) with only one PTTC operating at any time. The feed rate is 
controlled by the input conveyors, which move each segment thru a set of double doors on the PTTC. 

3.2 PTTU MANUFACTURER AND MODEL 

The PTTU treatment unit is specially designed by GD-OTS MS and SAB, Elmshorn, Germany. It incorporates the 
design of the chambers and underwater saws used by EBV GmbH in Germany from 1996 thru 2002, to thermally 
treat thousands of rocket motors and explosive filled projectiles that are similar to the rocket motors that GD
OTS MS is cutting and thermally treating. The chamber or enclosures are designed by GD-OTS MS. The 
equipment in the PTTC is manufactured by GD-OTS MS and SAB. The chambers are steel coated with high 
temperature epoxy. The segment is loaded onto the input conveyer in the Transfer Bay and passes through a 
double door system for safety and containment of emissions. Once a segment is inside PTTC, the propellant in 
the segment is ignited by a natural gas fired torch. The segment moves into ignition position and the torch flame 
impinges on the propellant filler for 3 seconds to ensure the propellant is ignited. Flame sensors verify the torch 
is lit. The operator watches the segment to verify that the propellant has been ignited and is burning and 
transfers the segment into the rotary conveying system. The propellant is completely consumed in 
approximately 20 seconds. There is a residence time of about two minutes in the rotary conveying system which 
is sufficient time to ensure that the propellant is completely burned before the treated segment exits the PTTC 
by a discharge conveyor and is collected in a container. 

3.3 AIR POLLUTION CONTROL EQUIPMENT 

3.3.1 Quench Chamber 
The APCS has two Quench Chambers, one for each PTTC. Each Quench Chamber receives the gases generated 
from its PTTC and cools the pulse of gases from the burning of each rocket motor segment to <600°F. Sodium 
Bicarbonate (SBC) is injected into the Quench Chamber, after the water spray, to neutralize the Chlorine and 
Hydrogen Chloride formed during the burning of the rocket motor segment. 

Each Quench Chamber is sized for a gas flow of 47,000 acfm at 1,200°F. The Quench Chamber is 6' in diameter 
and 11' tall and is constructed of 3 /8" thick stainless steel to withstand the temperature, corrosion and abrasion. 
The outside surface is protected from human contact since the temperature of the chamber could reach 300°F 
during normal operation. 

There are four water spray lances in each Quench Chamber to reduce the gases to <600°F. When a rocket motor 
segment is ignited inside the PTTC, the water spray is started for a preset time, typically 20 seconds, and sprays 
approximately three gallons of water. Compressed air is added to the spray lances to achieve optimal 
atomization of the water. This quantity and timeframe will be optimized during the debug and startup phase. 
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Water for the lances can come from the plant water system, from the water in Run-off Water Tank or from the 
blowdown water from the wet scrubber. 

The SBC is dry injected into the Quench Chamber gas stream after the water injection. A measured weight per 
minute of SBC is fed from the storage silo to a pin mill grinder to reduce the particle size of the SBC from 15011 to 
15 ll· The SBC is transported from the grinder to the Quench Chamber injection lance by compressed air from a 
dedicated blower. The SBC feed rate to the Quench Chamber is controlled by the feeder on the SBC silo. 

3.3.2 Reaction Chamber 

The next stage of this system is the Reaction Chamber (former Spray Dryer) . The exhaust gases from the Quench 
Chamber enter the top of the Reaction Chamber where they impact a baffle plate and travel to the bottom. 
Activated carbon (AC) is injected at the bottom of the baffle to aid in the capture of organic. The Reaction 
Chamber increases turbulence and residence time to improve the neutralization reaction efficiency. Some 
particulate matter entering the Reaction Chamber settle out in the bottom of the chamber as the gases travel 
back to the top of the chamber. The rotary valve on the bottom of the Reaction Chamber transfers the dry solids, 
which are a non-hazardous waste, to the ash collection system for removal by roll-off containers to a solid waste 
landfill. 

3.3.3 Baghouse 

• 

The next stage of the pollution control system is six Baghouses which operate in parallel. The APCS is sized to 
operate with five Baghouses with one as a spare. Unreacted acidic components, SBC and the remaining portion 
of the total particulate matter are carried over to the Baghouse in the exhaust gases leaving the Reaction 
Chamber. Although the primary function of the Baghouse is to remove particulates, additional neutralization 
reaction takes place in the Baghouse. Unreacted SBC, which collects on the bags, reacts with unreacted 
hydrochloric acid in the effluent gases from the Reaction Chamber. As a result, a conversion in excess of 99.9 
percent for chlorides has been shown. AC also collects on the bags and captures organics that might otherwise • 
pass through the bags. 

Each Baghouse has a pulse-jet cleaning system which uses compressed air to clean the bags. The ash composed 
of the reaction products, fly ash and unreacted SBC, is collected in the bottom section of the Baghouse. The 
Rotary Valves on the bottom of the Baghouse chambers transfers the dry solids, which are a non-hazardous 
waste, to the ash collection system for removal by roll-off containers to a solid waste landfill. 

Each Baghouse is sized to accommodate approximately 5,200 acfm of flue gas at 400°F. Each Baghouse is 4' wide 
x ll'deep x 21' high, constructed of carbon steel and has 80 PTFE bags which are 16' long x 6" diameter. The air 
to cloth ratio in the Baghouse, which is defined as the actual gas flow divided by the cloth area available for 
filtration, is approximately 2.5: 1 ft3/min-ft2. The pressure drop across the Baghouse is controlled between 2" 
to 7" water column (WC). 

3.3.4 Wet Scrubber 

The next stage of the pollution control system is the Wet Scrubber which completes the removal of the acid 
gases and particulates. The Wet Scrubber consists of a Quench Venturi, a Quench Vessel and a Packed Bed 
Scrubber and is designed to remove 99%+ of the HCI and 90% of the particulate in the gas stream. The gases 
from the Baghouse pass through the Quench Venturi and Quench Vessel to the bottom of the Scrubber and are 
pulled through the Packed Bed to the ID Fan. The Quench Venturi and Quench Vessel are designed for a gas flow 
rate of 31,000 acfm at 400°F and the Packed Bed Scrubber is designed for a gas flow rate of 24,000 acfm at 
170°F. 

The Quench Venturi is constructed of stainless steel and is 3' in diameter by 3' high. The Quench Venturi is 
mounted on top of the Quench Vessel and contains the water quench lances. The Quench Vessel is constructed of 
fiberglass reinforced plastic (FRP) and is 8' in diameter and 10'8" high. The Quench Vessel outlet has a FRP • 
demister to remove water droplets from the gas stream before it enters the Scrubber. The Scrubber is 8' in . 
diameter and 28' high and is made of FRP. The Scrubber contains a 12' high bed of RPT 2" Hi flow Rings type 50-
6 polypropylene packing material, a mesh pad demister and water spray headers. The Pump House Enclosure 
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constructed of FRP and polyethylene panels, houses the three recycle pumps, two metering pumps, NaOH tote, 
control valves and instruments. The Pump House Enclosure also contains a safety shower and 
heaters/ventilation fan for temperature control. 

The gas stream enters the Quench Venturi from the Baghouse at 250°F to 300°F and is cooled with a 
waterjNaOH quench to 140°F to 170°F by the fresh water quench lance and a recycle water quench lance. The 
Quench Vessel, below the venturi, is the catch tank for the excess quench water sprayed in the venturi. The 
Quench Vessel holds 750 gallons of recycle water /NaOH solution, which is pumped back to the recycle water 
quench lance by one of the Quench Recycle Pumps. The Quench Recycle Pumps are designed for 150 gpm flow 
with one pump being an inline spare which can be automatically started. The Quench Vessel also contains a 
2KW heater to protect the system from freezing in' the winter if it is down for a period of time. 

The differential pressure (DP) across the Quench Venturi, Quench Vessel and demister is monitored and runs 1" 
to 2" WC. If the DP increases above this, the recycle water flow to the Quench Spray Lance is manually started to 
clean the demister. If this does not reduce the DP, then the de mister is replaced. The gas temperature at the 
outlet of the Quench Vessel is monitored and if the temperature goes above set point the fresh water quench 
lance is opened until the temperature is reduced. The water level in the Quench Vessel is monitored and if the 
level goes below set point then water is added by opening the blowdown water valve on the scrubber. 

The pH is monitored in the quench recycle flow and if it drops below a pH of 8, the NaOH Metering Pump adds 
25% NaOH solution to the Quench Vessel to increase the pH. The conductivity is monitored in the quench 
recycle flow and if it increases over 15% NaCI, the blowdown valve opens for a set time to purge quench recycle 
water from the Quench Vessel to the Slowdown Storage Tank. This lowers the Quench Vessel water level, 
causing blowdown water from the Scrubber to be added to the Quench Vessel to reduce the NaCilevels. 

The 25% NaOH solution is received in 330 gallon portable totes to supply the Metering Pumps for the Quench 
and Scrubber. A low level alarm on the tote signals when a tote needs to be replaced. With the alarm and the 
significant quantity of water /NaOH solution maintained in the Quench Vessel and the Scrubber, there is 
sufficient time to replace the tote. The tote has a dedicated secondary containment system with a leak detection 
sensor to monitor for any leakage and contain minor spills. 

The gases from the Quench enter the bottom of the Packed Bed Scrubber and flow up through the packing 
material. The waterjNaOH solution is sprayed on the top of the packing material by atomization nozzles on the 
recycle water header to keep the packing material clean and adsorb HCI in the gas stream. The Scrubber holds 
1,000 gallons ofwaterjNaOH solution, which is pumped back to the recycle water header by the Scrubber 
Recycle Pump. The Scrubber Recycle Pump is designed for 400 gpm flow. The Scrubber contains a 2KW heater 
to protect the system from freezing in the winter if it is down for a period of time. The gases exit the packing 
material through a mesh pad demister to remove any entrapped water droplets. The demister has a clean water 
spray header to periodically clean demister pad. 

The water level in the Scrubber is monitored and if the level goes below the set point, the fresh water is added. 
The DP across the packing material and demister pad is monitored and runs 2" to 4" WC. If the DP increases 
above set point, the demister pad and/or packing material are cleaned or replaced. 

The pH in the recycle water flow is monitored and when it drops below 8, the Scrubber Metering Pump adds a 
25% NaOH solution to the recycle water flow. The conductivity in the recycle water flow is monitored and when 
it increases to 10% NaCI, the blowdown valve opens for a set time to purge recycle water over to the Quench 
Vessel. This lowers the Scrubber water level causing fresh water to be added, reducing the NaCIIevel. 

3.3.5 Blowdown Storage Tank 

Slowdown water is pumped from the Quench Vessel to the Slowdown Storage Tank. The Slowdown Storage 
Tank is a 5,500 gallon FRP tank with a flat bottom and flat top and is 10' diameter and 11' tall. The Slowdown 
Storage Tank has a high and low level alarm. The blowdown rate is expected to be <0.5 gpm or about 720 gallons 
per day with the tank designed to hold about seven days of operation. The blowdown water contains - 15 % 
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NaCI and a small quantity of particulates. The blowdown water will be tested and disposed of as required, but 
based on the pilot test it should be non-hazardous and should be disposed of at a local POTW. 

3.3.6 Induced Draft Fan 

The exhaust gases from the Scrubber enter the Induced Draft (!D) Fan at 100°F to 150°F. The ID Fan draws the 
gases out of the operating PTTC and through the downstream air pollution control equipment. The ID Fan is 
sized for 24,000 acfm with a 200 hp motor to prevent any fugitive emission from the operating PTTC. 

3.3.7 Stack 

The exhaust gases from the APCS enter a Stack where they are released to the atmosphere. The Stack for this 
APCS is 100 feet tall, with the lower 60 feet being 40.5 inches in internal diameter and the upper 37 feet being 
33 inches in internal diameter. The Stack is positioned on a concrete pad 27' by 30' by 30" high with guy wires to 
provide additional tie down capability. The Stack is constructed of corrosion resistant carbon steel with a 
galvanized coating. Condensed water from the Stack, if any, drains to the APCS pad sump. 

3.4 CONTINUOUS EMISSIONS MONITORING 

Stack gas flow is monitored on a continuous basis to ensure the requirements of Procedure T for the facial 
velocities of the PTTC openings are maintained. The facial velocity of air at the openings of the PTTC is 
calculated and interlocked to the segment feed system as part of the Automatic Waste Feed Cutoff System 
(AWFCO) discussed in Section 3.6 below. 

• 

Stack gases are monitored on a continuous basis for hydrogen chloride, moisture, carbon monoxide, and oxygen 
via a Continuous Emissions Monitoring System (CEMS). Responses from the CEMS are fed to the Programmable 
Logic Controller (PLC), where the HCI and CO hourly rolling averages are calculated. The HCI hourly rolling 
average is interlocked to the PTTC input conveyors as part of the A WFCO discussed in Section 3.5 below. The 
following provides a brief description of the CEMS instruments including the operating range and measurement • 
principle. 

Parameter Mfg. Range Current Level Principle 

Carbon Dioxide EcoChem MC3 Analyzer 0-25% <1% Infrared 

Carbon Monoxide EcoChem MC3 Analyzer 0-600 ppm 5-300 ppm Infrared 

Hydrogen Chloride EcoChem MC3 Analyzer 0-600 ppm 10 ppm Infrared 

Moisture EcoChem MC3 Analyzer 0-40% 6% Infrared 

In addition, the gases from the Baghouses to the Wet Scrubber are monitored for HCllevels by a second identical 
CEMS unit. This is used to determine the effectiveness of the sorbent neutralization of the HCI. The HCilevels are 
recorded and there is a high level alarm. This is not an AWFCO since the Wet Scrubber is the final HCI removal 
device and the Stack HCI level is the permit required monitoring location. 

Four sample ports, 90 degrees apart, are located at 39' height and four sample ports, 90 degrees apart, are 
located at 38'6" height. The inlet duct is located at 10'6" height. All sample ports are at least 8 pipe diameters of 
straight flow after the inlet duct and at least 2 pipe diameters before the end of the stack as required by EPA 
Method 1. A pi tot style Flow Meter is installed in the stack to monitor flow through the system. The flow meter is 
installed on the stack platform at 38' height, based on manufacturers' specification and EPA Method 01. The 
EcoChem MC3 Analyzer heated sample probe and line is installed on the stack platform at 38' height, based on 
manufacturers' specification and EPA Method 1. 

3.5 AUTOMATIC WASTE FEED CUT-OFF SYSTEM 

The PTTU have an AWFCO System that shut off the feeding of segments into the PTTC in the event certain 
operating parameters deviate from allowable set limits. The PLC continuously monitors operating parameters, 
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making adjustments to the process as needed for proper control. Alarm logic is incorporated into the PLC to 
automatically initiate an AWFCO. Table 2-1 summarizes current AWFCO set points. Table 2-2 summarizes the 
additional instrumentation on the APCS, current alarm levels or ranges and instrument types. The data from all 
the instruments on Table 2-1 and 2-2 is sent from the PLC to the data historian for recording and trending. 

AWFCO limits have been established based on regulatory or permit limits that are summarized below. 

» Regulatory/permit limits- established to comply with existing permits. An example of this type of limit is 
the PTTC maximum pressure AWFCO, below which segment ignition and movement stops until the proper 
minimum pressure is re-established. 

In addition to the AWFCO system, operators can manually shutdown waste feed or the entire process should this 
be needed. The PLC has also been programmed to stop the waste feed based on other factors summarized 
below. 

» Process safety limits- established to assure process equipment is protected and unsafe operating conditions 
do not occur. An example of this is failure of segment to ignite which would result in unburned propellants 
exiting the PTTC. 

» Utility or Power failure- established to facilitate a controlled shutdown of the process during loss of process 
air, or electricity. An example of this is the loss of compressed air that is necessary for cleaning of the 
baghouse bags. Wastes will not be re-introduced into the PTTC until proper operation is re-established . 
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4. SAMPLING PROGRAM OVERVIEW 

This section provides a summary of the PTTU CPT program and a discussion of the sampling methods used 
during the field testing. Test equipment calibration and QA/QC procedures are detailed in Section 5.0. 

4.1 SAMPLING SUMMARY 

O'Brien & Gere conducted source emission testing at the exhaust of APCS serving the PTTU during a single 
operating condition. Testing was conducted to determine emissions of the following pollutants: 

» Dioxins and furans 

» Filterable and condensable particulate matter 

» Hydrogen chloride and chlorine 

>> Arsenic, beryllium, chromium, cadmium, and lead 

» Volatile and semi-volatile organic compounds 

» Carbon monoxide 

» Nitrogen oxides 

» Total hydrocarbons (THC) 

Testing for each pollutant was conducted in triplicate during each operating condition. 

4.2 SAMPLING LOCATION 

Test ports in the 40.5-inch inside diameter exhaust stack are located approximately 28 feet (8.3 diameters) 

• 

downstream of the inlet breaching and approximately 20 feet (5 .9 diameters) upstream of a change in the stack • 
diameter. In accordance with EPA RM 1, isokinetic sampling was performed at 12 traverse points from the test 
ports at Level A. The VOST and CEMS samples were collected at a single point in the stack at level C. Actual 
traverse point locations are shown in Table 4-1. A schematic of the exhaust stack can be found in Figure 4-1. 

4.3 SAMPLING PROCEDURES 

4.3.1 HCI/Cb 

A combined particulate and halogens (HCI and Ch) sample train was utilized for this CPT, in accordance with 
USEPA Method 26A procedures. The sample train consisted of a glass button-hook nozzle attached to a heated 
glass lined probe (248 op- 273 °F) . A thermocouple and S-type pi tot tube was attached to the probe for 
measurement of temperature and velocity. 

Sample gas was drawn through the nozzle and probe isokinetically and then passed through a heated, Teflon 
Mat filter (248 op- 273 °F). Upon exiting the filter, the gas was drawn through a series of five impingers 
containing the halogen absorbing solutions and silica gel. The first and second impingers each contained 100 mls 
of 0.1N H2S04 solution to capture the HCI, in the flue gas stream. The third and the fourth impingers each 
contained 100 mls of a 0.1N NaOH solution to remove the Ch. The fifth impinger contained a pre-weighed 
amount of silica gel to remove any residual moisture present in the gas stream. Following the impinger system, 
the gas was drawn through a dry gas meter, a calibrated orifice, and a leak-free pump. 

Sampling was conducted isokinetically from 12 points (6 points on each traverse) for ten minutes per point. 
Each test run was 120 minutes in duration. Sampling was conducted across two perpendicular stack diameters 
at the points indicated in Table 4-1. 

4.3.2 Metals 
Multiple metals sampling was conducted in accordance with USEPA Method 29 procedures. The sample train 
consisted of a glass button-hook nozzle attached to a heated glass lined probe (248 op ± 25 °F). A thermocouple • 
and S-type pi tot tube was attached to the probe for measurement of flue gas temperature and velocity. 
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Sample gas was drawn through the nozzle and probe isokinetically and then passed through a heated, glass fiber 
filter (248 °F ± 25 °F). Upon exiting the filter, the gas was drawn through a series of six impingers containing the 
reagents prescribed by the method. The first and second impingers each contained 100 mls of 5% HN03/10% 
HzOz solution to enhance the collection of metals of interest. The third impinger was empty to catch any 
overflow from the first two impingers. The fourth impinger contained a pre-weighed amount of silica gel to 
remove any residual moisture present in the gas stream. Following the impinger system, the gas was drawn 
through a dry gas meter, a calibrated orifice, and a leak-free pump. 

Sampling was conducted isokinetically from 12 points (six points on each traverse) for ten minutes per point. 
Each test run was 120 minutes in duration. Sampling was conducted across two perpendicular stack diameters 
at the points indicated in Table 4-1. 

4.3.3 PCDD/PCDF and Semi-Volatile Organics 

PCDD/PCDF and SYOC emissions were determined simultaneously by combining Method 23 and Method 0010 
into a single sample train. The sample train consisted of a heat-traced probe with a borosilicate buttonhook 
nozzle, and an attached thermocouple and S type pitot tube. The glass probe was maintained at a temperature of 
250°F ± 25°F. After the probe, the gas passed through a heated glass fiber filter. Downstream of the heated filter, 
the sample gas passed through a water-cooled module, then through a sorbent module containing the XAD-2 
sorbent resin. The XAD module, which was kept at a temperature below 20°C, was followed by a series of four 
impingers. The XAD inlet temperature was monitored to ensure that the proper temperature is maintained. The 
first impinger, which acted as a condensate reservoir was connected to the outlet of the XAD module and was 
modified with a short stem so that the sample gas would not bubble through the collected condensate. 
Condensate collected in the first impinger was collected and analyzed for SYOCS. The first and fourth impingers 
were both empty. The second and third impingers each contained 100 mls of HPLC Grade or better water and 
the fifth impinger contained a pre-weighed amount of silica gel. All connections within the train were either 
glass or Teflon; no sealant greases were used. The impingers were followed by a pump, dry gas meter, and a 
calibrated orifice meter. Condensate collected in the first impinger was collected and analyzed for SYOCS. 

Sampling was conducted isokinetically with readings of the flue gas parameters recorded at every sampling 
point during the traverse. Sampling was conducted at 12 sampling points (six points on each traverse) for 15 
minutes per point to ensure that a minimum of 3 cubic meters were collected during each run. Each test run had 
a duration of 180 minutes. 

4.3.4 Volatile Organic Sampling Train (VOST) 

YOST sampling was conducted in accordance with procedures outlined in SW-846 Method 0031 to determine 
the standard analytical list of volatile organic compounds. 

The YOST system was operated at a flow of 0.5 lpm for a period of 40 minutes. This rate and sampling time 
yields a 20 liter sample. Three samples constituted one YOST run. The YOST sampling was conducted at a single 
point in the PTTU exhaust stack using a heated sampling probe. The sample train consisted of a glass-lined 
probe with a glass wool plug to remove particulate, followed by an assembly of condensers and organic resin 
traps. The gas stream was cooled by a water-cooled condenser and YOCs were collected on a set of sorbent 
traps (Tenax-GC/Tenax-GC/ Anasorb-7 4 7). Liquid condensate was collected in an impinger that was placed 
between the two Tenax-GC traps and Anasorb-747 trap. 

The sample temperature was monitored at the outlet of the sample probe and at the inlet to the first Tenax 
cartridge using thermocouples. The gas temperature through the probe was maintained above 135°C to prevent 
premature volatile condensation. The temperature of the gas when it passes through the resin cartridges was 
maintained at less than 20°C. 

4.3.5 Particulate Matter 

Filterable PM and CPM emissions were determined in accordance with USEPA RM 5/202. The front-half of the 
sample train consisted of a stainless steel nozzle, a heated glass-lined probe with a Type-S Pi tot tube attached. 
Each PM sample was collected on a quartz fiber filter maintained at a temperature of 248°F ( + /- 25°F). 
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The back-half sample train consisted of a coil condenser, two glass impingers, an unheated filter (meeting the 
requirements of RM 202, Section 7.1.1) followed by two additional impingers and a metering console. The first 
and second impingers were empty. The first impinger did not have a stem attached and the second impinger was 
of the modified Greenburg-Smith design. 

The CPM filter was a nonreactive, non-disintegrating polymer filter without organic binder. The CPM filter was 
maintained between 65°F and 85°F. The third impinge contained 100 ml of deionized ultra-filtered water. The 
fourth impinger contained a known weight of indicating type silica gel. 

At the completion of each test run the front-half of the sample train was recovered in accordance with RM 5. The 
heated filter is removed from the housing, placed in a petri dish and labeled. The nozzle, probe, and front half of 
the filter housing of the RM 5 train was brushed and rinsed a minimum of three times with acetone and placed in 
a sample container. 

The CPM sample train remained chilled and was purged with ultra high purity nitrogen at a rate of 20 liters per 
minute for 60 minutes. Water was re-circulated in the coil condenser during the purge and the sample train was 
iced down. 

Sample recovery of the impinger train consisted of measuring the contents of impingers 1 and 2 and placing the 
sample in container #3. The back half of the heated filter holder, the first two impingers, front half of the CPM 
filter and connecting glassware were rinsed a minimum of two times with water and collected in container #3. 
Following the water rinse, the previously mentioned glassware was rinsed with acetone and then rinsed two 
times with hexane and placed in container #4. The CPM filter was placed in a petri dish and labeled. 

The contents of impinger three were measured and discarded. The dessicant in impinger 4 was placed into its 
original container and re-weighed. 

• 

Sampling was conducted isokinetically from 12 points (6 points on each traverse) for ten minutes per point. • 
Each test run was 120 minutes in duration. Sampling was conducted across two perpendicular stack diameters 
at the points indicated in Table 4-1. 

4 .3.6 Continuous Emissions Monitoring 

A transportable CEMS was used to monitor the stack flue gas for NOx, CO, THC, 0 2 and C02, in accordance with 
USEPA Methods 7E, 10, 25A and 3A, respectively. 

The CEMS consisted of three subsystems: sample acquisition/conditioning, sample analysis, and a data 
acquisition system. The sample acquisition/conditioning unit was designed to deliver a representative sample of 
the stack gas stream to the sample analysis subsystem. A heated probe was placed at a representative point in 
the stack. The probe was attached to a heated filter box (300-350°F), which contains a Gellman type filter to 
remove any heavy particulate matter present in the gas stream. After passing through the filter, the flue gas was 
passed through a heated sample line to a condenser to remove any moisture present in the gas stream. The flue 
gas was then directed to a manifold system, which in turn will direct a portion of the gas to all of the analyzers 
with the exception of the THC analyzer. Just upstream of the condenser, a "T" was placed in the line and a second 
heated sample line (300-350°F) was attached at this point. This heated line was connected directly to the back of 
the THC analyzer. This modification was used to avoid the possibility of some organic compounds condensing 
out in the condenser, resulting in a reduced THC concentration. 

A data acquisition system was used to continuously monitor analyzer outputs. A laptop computer was linked to 
the. instruments via an input/output (1/0) circuit board and PCMCIA interface. The PC polls data from the 
analyzers five times per second and displays instantaneous data as 2-second averages. Thirty-second averages 
are also displayed and written to a data file from which the 1-minute averages were calculated. The 1-minute 
averages were printed out for each test run. 

At the beginning of each sampling day, direct instrument calibrations for zero and two upscale gases was • 
performed prior to initiation of testing. Following these direct calibrations, system calibrations were performed 
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-------------------------------------------------------------------------------------
both prior to and following each run using a zero and one upscale gas concentration. Following completion of 
the runs, one complete system calibration was performed. 

4.4 ANALYTICAL PROCEDURES 

This section delineates the analytical protocols that were used to analyze samples during this test program. 
Samples of stack gas were collected and analyzed for the parameters previously discussed using the appropriate 
laboratory protocols detailed in this section. 

4.4.1 Metals 

The sampling train generated two individual samples for analysis. The first sample, labeled Fraction 1A 
consisted of the digested sample from the front half of the train, particulate filter and the front-half nitric acid 
probe rinse. Fraction 2A consists of digestates from the HNOJ/HzOz impingers 1, and 2. 

Analyses for metals were performed using Inductively Coupled Argon Plasma Mass Spectroscopy (ICP-MS) as 
described in EPA Method 6020 (SW-846, 3rd Edition). 

All quality control procedures, including the interference check standard, were followed as described in the 
respective method. 

4.4.2 HCI/CI2 

Impinger samples from stack gas sampling were analyzed by ion chromatography in accordance with EPA 
Method 9057 without any further preparation. 

4.4.3 Particulate Matter 

Gravimetric analyses were performed on samples collected from the Method 5 sampling train. Weights were 
obtained on the front-half acetone rinse and particulate filter using a Mettler H35 analytical balance. Aqueous 
impingers solutions were extracted by DI water and were dried down in tared glass beakers to a constant 
weight. The organic impinger solution was extracted by hexane and dried down. Condensable particulate was 
recovered from the CPM filter through desiccation and extraction using DI water and hexane. Total particulate 
matter collected is the sum of the weights obtained from the procedures above. 

4.4.4 Votatile Organic Compounds 

The samples collected from each YOST run consisted of two Tenax cartridge, a Tenaxjcharcoal backup cartridge, 
and a condensate sample. All three cartridges were combined and desorbed together and analyzed for the 
standard list ofVOCs using the thermal desorption GC/MS procedures specified in SW-846 Method 5041A. 
Condensate samples were analyzed using SW-846 Method 82608. 

4.4.5 PCDDs/PCDFs and Semi-volatile Organic Compounds 

Stack gas samples collected using the Method 23/0010 sampling train were analyzed for polychlorinated 
dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) using a high resolution GC/MS as per SW-
846 Method 8290. Analysis of SVOCs collected in the sampling train, were performed by low-resolution mass 
spectrometry following the analytical protocol of SW-846 Method 8270C. 

All components of the combined sampling train were submitted to the laboratory for extraction and analysis. 
The acetone and toluene rinses were concentrated and combined with the XAD and filter for Soxhlet extraction. 
Sample fractions were combined so as to yield one analysis . 
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Table 4-1 Traverse Point locations 

STACK DIAMETER: 

SAMPLING LOCATIONS: 

MINIMUM NUMBER OF TRAVERSE POINTS 
AS SPECIFIED BY EPA METHOD 1: 

NUMBER OF TRAVERSE POINTS SAMPLED: 

Traverse Point Percent of Stack Diameter 
Number From Inside Wall 

1 4.4 

2 14.6 

3 29.6 

4 70.4 

5 85.4 

6 95.6 
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40.5 inches 

8.3 diameters downstream 

5.9 diameters upstream 

12 

12 

Distance in Inches 
From Inside Wall 

1.8 

5.9 

12.0 

28.5 

34.6 

38.7 
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• 

• Figure 4-1 Exhaust Stack Schematic 
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5. PROGRAM RESULTS 

The following section briefly discusses the results of this test program. Field data sheets and supporting 
emission calculations are presented in Appendix B. Laboratory analytical data is summarized in Appendix D. 
The CPT was conducted at a single operating condition that included feeding the maximum quantities of the 
specified waste into the thermal treatment system while operating the Air Pollution Control System (APCS) at 
worst case conditions. 

5.1 PROCESS OPERATING CONDITIONS 

This comprehensive performance test program was designed to meet the applicable emission standards and 
also to gather critical emission measurement data to be used as input to the risk assessment. A single operating 
condition was designed to accommodate all required testing. The updated table of Automatic Waste Feed Cut-off 
setpoints is provided in Table 5-1 and the Additional Instrumentation and Alarms is provided in Table 5-2. 

A summary of the waste feed data collected during the testing is provided in Table 5-3. The waste feed rate is 
summarized on an hourly rolling average basis and on thirty minute rolling average basis times two for an 
hourly quantity. This was done since we currently replace saw blades every 75 minute but did not have many 60 
minute periods without a blade change. Throughout the test program, detailed process information was 
collected continuously by the facility's process control computers and data historian. Table 5-4 provides a 
summary of process data including minimum, maximum and average values for key process variables recorded 
during all sampling run periods. Detailed one-minute process data summaries are included in Appendix A. 

5.2 DIOXINS AND FURANS (PCCD/PCDF) RESULTS 

5.2.1 Week of April 23-27, 2012 (Initial CPT) 

A summary of the dioxins and furans emissions is provided in Table 5-5. The dioxins and furans concentrations 
for the PTTU exhaust averaged 0.345 ngjdscm, not within the RCRA Permit limit of 0.11 ngjdscm. The 
corresponding mass emission rates averaged approximately 3.02E-08lb/hr. The water sprays on the quench 
chamber were on and controlling at a lower than normal setpoint for this test. 

5.2.2 Week of May 28-June 1, 2012 (PCDD/PCDF Retest No. 1) 

A summary of the dioxins and furans emissions is provided in Table 5-6. The dioxins and furans concentrations 
for the PTTU exhaust averaged 0.277 ngjdscm, not within the RCRA Permit limit of 0.11 ngjdscm. The 
corresponding mass emission rates averaged approximately 2.50E-08 lb/hr. The water sprays on the quench 
chamber were off, typical for normal operation for this test. 

5.2.3 Week of June 18-22, 2012 (PCDD/PCDF Retest No. 2) 

Test Condition 1 -Activated Carbon Injection at 18 lbsjhr. 

A summary of the dioxins and furans emissions determined during Test Condition 1 is provided in Table 5-7. 
The dioxins and furans concentrations for the PTTU exhaust averaged 0.024 ngjdscm, within the RCRA Permit 
limit of 0.11 ngjdscm. The corresponding mass emission rates averaged approximately 2.06E-09 lb/hr. 

Test Condition 2 -Activated Carbon Injection at 25 lbs/hr. 

A summary of the dioxins and furans emissions determined during Test Condition 2 is provided in Table 5-8. 
The dioxins and furans concentrations for the PTTU exhaust averaged 0.017 ngjdscm, within the RCRA Permit 
limit of 0.11 ngjdscm. The corresponding mass emission rates averaged approximately 1.51E-09lb/hr. 

5.3 HCl AND C}z RESULTS 

• 

• 

A summary of the HCl and Ch emissions is provided in Table 5-9. The combined HCl and Ch concentrations for 
the PTTU exhaust averaged approximately 3.81 ppm, within the RCRA Permit limit of 21 ppmv, dry. HCl mass • 
emission rates averaged approximately 0.29 lb/hr, within the MDNR Air Permit limit of 2.64lb/hr. 
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5.4 PARTICULATE MATTER RESULTS 

A summary of the PM emissions is provided in Table 5-10. The filterable PM concentrations for the PTTU 
exhaust averaged approximately 0.0007 gr jdscf, within the RCRA Permit limit of 0.0015 gr jdscf. The combined 
filterable and condensable PM mass emission rates averaged approximately 0.32 lbjhr, not within the MDNR Air 
Permit limit of 0.30 lb/hr. Based on Special Condition 4.}, an amendment to the Air Permit to Construct will be 
submitted. 

5.5 METALS RESULTS 

A summary of the metals emissions categorized by semi-volatile metals (SVM) and low-volatile metals (LVM) is 
provided in Table 5-11. The SVM emissions averaged approximately 0.84 llgfdscm, within the RCRA Permit 
limit of 23 ugjdscm and the LVM emissions averaged 0.48 llgfdscm, within the RCRA Permit limit of 10 
ugjdscm. 

5.6 CARBON MONOXIDE RESULTS 

A summary of the CO data can be found in Table 5-12. The CO emissions averaged approximately 5.48 ppm, dry 
and the corresponding mass emission rates averaged approximately 0.561bjhr. 

5.7 NITROGEN OXIDES RESULTS 

A summary of the NOx data can be found in Table 5-12. The NOx emissions averaged approximately 63.2 ppm, 
dry and the corresponding mass emission rates averaged approximately 10.6lbjhr. 

5.8 RISK ASSESSMENT TEST RESULTS 

This section presents a summary of the test parameters that were measured to serve as input to the risk 
assessment modeling process . 

5.8.1 Total Hydrocarbon Results 
A summary of the THC data can be found in Table 5-12. The THC emissions averaged approximately 2.35 ppm, 
dry. 

5.8.2 Semi-volatile Organic Compound Results 
Emission data were determined for a target list of SVOCs (a total of 72 compounds). Emission results for 
detected SVOCs are provided in Table 5-13. Additional detailed information is provided with the analytical data 
report in Appendix D. 

5.8.3 Volatile Organic Compound Results 
Emission data were determined for a target list ofVOCs (a total of 45 compounds). Emission results for detected 
VOCs are provided in Table 5-14. Additional detailed information is provided with the analytical data report in 
Appendix D . 
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Table 5-1 Automatic Waste Feed Cut-offs 

Parameter Set point Units Tag# 
Equipment 

Basis 
Model • 

High Waste Feed 
2,020 HRA Lb/hr PLC Calc 

AMHRA 
Weight to PTTC All 

High PTTC Pressure -0.20 OMA in . w .c. PT-117 PT-118 Foxboro 863DP MS 

SBC Blower Operating On On/Off M-4 MS 

Low SBC Feed rate 25 HRA Lbs/min 
M-2 

MS 
PLC Calc 

Low AC Feed rate 18 HRA Lbs/hr 
M-10 ATRA 

PLC Calc D/F 
Type K 

High Baghouse Inlet 
400 o F TT-124 

Thermocouple & MS 
Temperature Foxboro D/F & Metal 

Transmitter RIS 

DPT-154 DPT-160 

Low Baghouse DP 1.5 in . w .c. DPT-166 DPT-205 Foxboro 863DP MS 
DPT-211 DPT-217 

BBD-153 BBD-159 
MS 

Broken Bag Detectors On On/off BBD-165 BBD-204 Tyco EMP6 
PM 

BBD-210 BBD-216 

High Quench Vessel 
12 % NaCI CON-100-2 Rosemount 3900 MS 

NaCI Level 
Low Quench Vessel pH 4 pH CON-100-1 Rosemount 3900 MS 

Low Quench Vessel 
Toshiba 

Recycle Water Flow 100 gpm FIT-200 
GF63210/LF622 

MS 
Rate • 
Low Packed Bed 

Toshiba 
Recycle Water Flow 200 gpm FIT-300 

GF63215/LF622 
MS 

Rate 
Low Packed Bed DP 2.5 in . w.c. DPIT-200 Rosemount 2051 MS 
Low Packed Bed pH 6.5 pH pH-200-1 Rosemount 3900 MS 
High Packed Bed NaCI 

13.7 % NaCI CON-200-2 Rosemount 3900 
ATRA 

Level PM 

Low Stack Gas Flow Rate 18,000 OMA acfm FT-173 
Tyco OPAL 

MS 
300DP 

High Stack Gas Flow 
24,590 HRA acfm FT-173 

Tyco OPAL ATRA 
Rate 300DP All 

High Stack HCI Level 
21 HRA ppm 

CEMS-2 EcoChem MC3 
PL 

2.640 HRA lbs/hr HCI 
HRA- Hourly Rolling Average AMHRA- Average of the Maximum Hourly Run Averages 
OMA- One Minute Average PL- Permit Limit 
MS- Manufacturers or Engineering Specification OPLs for comQiiance with: 
ATRA- Average of the Test Run Averages All -All emissions below 

D/F- Dioxins and Furnas 
Metal- LVM & SVM 
PM- Particulate Matter 
HCI- Hydrogen Chloride • 
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Table S-2 Additional Instrumentation and Alarms 

Parameter 

Flame Sensor 

PTIC Chamber Temperature 

PTIC Exit Temperature 

Quench Chamber Water low 

Flow 

SBC Particulate Sensor 

Reaction Chamber High Inlet 

Tem erature 

Baghouse High DP 

Wet Scrubber High Inlet HCI 
level 

Quench Vessel High 
Temperature 

Quench Vessel Fresh Water 
Flow Rate 

Quench Vessel Hi h DP 

Quench Vessel level low I 
High 

High Quench Vessel pH 

High Packed Bed pH 

Packed Bed High DP 

Packed Bed level low I High 

Slowdown Water Flow Rate 

Slowdown Tank High level 

High Stack CO level 

Hi h Stack Moisture level 

High Stack Temperature 

High Stack Pressure 

Note: A= Alarm; R = Record 
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Alarm 
Setpoint or 

Normal 

Range 

No Signal 

0-500 

1,200 

0 to 12 

Off 

550 

8 

750 HRA 

180 

0-50 

5 

20 I 38 

11.5 

11.5 

5 

20/40 
0-10 

90 
0-600 

0-10 

0-200 

0-2 

Value 

No 
Signal 

oF 

• F 

gpm 

On/Off 

oF 

in. w.c. 

ppm 

oF 

gpm 

in. w .c. 

in 

pH 

pH 
in . w .c. 

in 

gpm 
% 

m 

% 
oF 

in. w.c. 

Tag# 

Sensor 

TI-117 
TI-118 

TI-120 
TI-122 

FIT-101 

FS-101 
FS-102 

TI-119 

DPT-154 
DPT-160 
DPT-166 
DPT-205 
DPT-211 
DPT-217 

CEMS-1 

TIT-200 

FIT-100 

DPIT-100 

LIT-100 

CON-
100-1 

pH-200-1 

DPIT-200 

LIT-200 

FIT-400 

LT-102 

CEMS-2 

CEMS-2 

TI-173 

DPT-173 

Action 

Equipment Model Performed 

UV Detector A 

Type K Thermocouple & 
R 

Foxboro Transmitter RIS 

Type K Thermocouple & 
R 

Foxboro Transmitter RIS 

Clark Sonic Model CSLFB R 

Auburn Tribo.dsp 
A 

Model U3400 

Type K Thermocouple & 
R 

Foxboro.Transmitter RIS 

Foxboro 863DP A 

EcoChem MC3 A 

Rosemount 68 RTD 
Rosemount 644 A 

Transmitter 

Toshiba GF63201 LF622 R 

Rosemount 2051 A 

Rosemount 2051 A 

Rosemount 3900 A 

Rosemount 3900 A 

Rosemount 2051 A 

Rosemount 2051 A 

Toshiba GF63201 LF622 R 

Flowline DL34-01 A 
EcoChem MC3 R 

EcoChem MC3 R 

Tyco OPAL 300DP R 

Tyco OPAL 300DP R 
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Table 5-3 Summary of Waste Feed Data 

BuHding #3 CPT Summary of 1Feed Rate Data • 
Average of Maximum Hourly Rolling Averages 

7/20/2012 
lbs Segments 

Max Hourty HW Feed Rate HRA 30 Min Ba"Sis 2,076 49.4 

Max Hourt:y HW Feed Rate HRA 1,983 47.2 
Average of Mettwds 2,030 48.3 

4/ 25/2012 
Run l Run 2 

Max Hourty HW Feed Rate HRA 30 Min Basis 2,020 2,020 
Max Hourty HW Feed Rate HRA 1,936 1,978 

4/ 26/2012 
Run,3 R.un4 Run S Run6 

Max Hourty HW Feed Rate HRA 30 Min Basl.s 2,104 2,022 2,186 2,104 
Max Hourty HW Feed Rate HRA 1,979 1,937 1,978 2,020 

6/19/2012 
Runt Run2 Run 3 

Max Hourty HW Feed Rate HRA 30 Min Basis 2,022 2,104 2,106 
Max Hourty HW Feed Rate HRA 1,979 2,021 2,021 • 

• 
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• Table S-4 Summary of Process Operating Data 

Building #3 CPT Summary of Operating Data 

Test Average Run 1 - 4/25/2012 Run 2 - 4/25/2012 
Average Min Max Average I Min I Max Average I Min I Max 

PTTC East Exit Temp "f TT-120 4b7 265 b19 2841 207 348 Not Operating 

PTTC West Exit Temp "F TT-122 370 153 617 Not Operating 2311 87 1 427 
PTTC East Pressure PT-118 "H20 -0 .63 -1.00 -0 .14 -0.68 -1.08 -0 .22 Nut Operating 

PTTC West Pressure PT-119 "H20 -0.44 -0.77 -0.02 Not Operating -0 .561 -0 .98 1 -0 .04 

PTTC East Pressure "H20 OMA -0.64 -0.76 -0 .54 -0 .68 -0 .84 -0 .60 Not Operatinp, 

PTTC West Pressure "H20 OMA -0 .44 -0.58 -0.36 Not Operatinr. -0 .54 -0 .78 -0 .43 

Quench Chamber Water Flow Rate gpm 0.6 0.0 4.5 2.1 0.0 11.0 0.0 0 .0 0.0 
Sorbent Feed Rate lbs/min 35 35 35 32.0 32.0 32.0 32 .0 32.0 32.0 

Sorbent Feed Rate lb/min HRA 35 35 35 32.0 32.0 32.9 32.0 32.0 32.0 
Baghouse Inlet Temp "F TT-124 276 204 350 243 183 309 228 158 295 
8aghouse Inlet Temp "F HRA TT-124 272 252 287 241 226 249 225 200 242 

BH Ill DP "H20 3.3 2.8 4.0 3.3 2.8 4.0 3.2 2.7 3.9 
BH 112 DP "H20 3.4 2.9 4.0 3.3 2.8 3.8 3.3 2.9 3.9 
BH 113 DP "H20 3.2 2.3 3.8 3.1 2.0 3.7 3.1 1.8 3.8 
BH 114 DP "H20 3.3 2.3 3.9 3.2 2.3 4.1 3.1 0.1 3.8 
BH 115 DP " H20 3.3 2.5 4.0 3.2 2.3 3.8 3.1 2.3 3.9 
BH 116 DP "H20 2.0 1.5 2.7 0.0 0.0 0.0 3.4 1.2 4.1 
Baghouse Total DP "H20 3.3 2.8 3.7 3.2 2.7 3.6 3.2 2.6 3.5 

Packed Bed Recycle Water Flow gpm 132 229 235 229 226 231 229 226 234 
Packed Bed Recycle Water flow gpm HRA 232 231 234 229 228 231 229 229 230 
Packed Bed PH 8.6 8 .5 8.7 8.0 7.9 8.2 8.2 7.9 8.6 
Packed Bed pH HRA 8.6 8 .5 8.6 8.0 8.0 8.1 8.2 8.0 8.4 
Packed Bed NaCI % 13.5 12 .9 14.3 14.9 14.0 15.7 14.8 14.2 15.3 

• Packed Bed NaCI % HRA 13.7 13.2 14.3 14.7 14.3 15.3 14.9 14.7 15.3 

Packed Bed DP "H20 2.7 2.1 3.0 2.7 2.2 3.0 2.9 2.2 3.3 
Packed Bed DP "H20 HRA 2.7 2.6 2.8 2.7 2.5 2.8 2.8 2.7 3.1 

Quench fresh Water flow epm 1.5 0.0 4.6 1.5 0.0 3.5 0.9 0.0 3.4 
Quench Recycle Water flow &Pm 136 135 137 145 144 146 145 144 14b 
Quench Recycle Water Flow gpm HRA 136 136 137 145 145 145 145 145 145 
Quench Vessel NaCI% 5.4 4 .5 6.2 5.9 5.2 6.8 6.2 5.2 8.3 
Quench Vessel NaCI % H RA 5.7 5.2 6.2 5.8 5.5 6.3 6.2 5.8 7.0 
Quench Vessel pH 8.3 7 .4 8 .6 7.6 6.1 8.2 7.6 6.7 8.2 
Quench Vessel pH H RA 8.3 8 .1 8.4 7.6 7.5 7.9 7.6 7.5 7.9 
Quench Vessel DP "H20 3.2 2.7 3.4 2.7 2.3 3.0 2.9 2.3 3.2 
Quench Vessel DP "H20 HRA 2.2 1.9 .u 2.7 2.5 2.8 2.8 2.7 3.1 
Blow Down Water flow gpm 1.7 1.2 2.4 0.0 0.0 0.0 0.0 0.0 0.0 

HCL Level ppm 5.7 3.7 8.5 0.4 -0.1 2.8 4.3 0 .0 15.7 
HCllevel ppm HRA 5.4 4.4 6.6 0.0 0.0 0.0 3.1 0.0 8.2 

CO Level ppm 15.0 0 .0 126.0 7.9 0 .0 34.0 36.1 0.0 553.9 

Stack Moisture Level % 7.2 5.8 8.1 7.2 6.0 8 .4 5.7 0.0 8.5 
Stack Flow acfm 24,665 23,205 26,158 24,920 23,118 26,990 25,160 23,366 26,94 1 
Stack flow acfm OMA 24,658 23,841 25,242 24,894 24,002 25,369 25,185 24,020 26,272 

Stack Flow acfm HRA 24,590 24,241 24,819 24,894 24,354 25,041 25,086 24,750 25,558 

Stack flow dscfm 20,239 19,008 11,670 10,448 19,079 22,363 20,997 19,110 23,581 

Stack Temp "F 137 132 141 137 132 142 137 132 143 
Stack Pressure "H20 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
HCI Emission lb/min 0 .013 0.008 0.027 0.001 0.000 0.007 0.012 0.000 0.093 

HCI Emission lbfhr 0 .81 0 .46 1.65 0 .06 -0.01 0 .42 0 .71 0 .00 5.56 

• 
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Table 5-4 Continued • Building #3 CPT Summary of Operating Data 

Run 3 • 4/26/2012 Run 4 · 4/26/2013 Run 5 • 4/ 26/2014 

Average I Min I Max Average Min I Max Average I Min I Max 

PTTC East Exit Temp ' f TT-120 2971 161 430 Not Operating 498 2891 644 

PTTC West Exit Temp 'F TT-122 Not Operating 343 152 619 Not Operating 

PTTC East Pressure PT-118 "H20 ·0.72 1 ·1.021 ·0 .18 1\ ot Operating ·0.691 ·0.991 ·0.18 

PTTC West Pressure PT-119 "H20 Not Operating -0.51 -0.821 -0 .09 Not Operating 

PTTC East Pressure "H20 OMA ..() ,75 ·0.8& ..Q .68 Not Operating ..().69 ·0.85 ..() .59 

PTTC West Pressure "H20 OMA Not Operatinr. -D. 51 ·0.60 -D.42 Not Operatinr. 

Quench Chamber Water Flow Rate gpm 2.4 0.0 10.0 0 .0 0.0 0.0 0.3 0.0 9.7 

Sorbent feed Rate lbs/min 32.0 32.0 32.0 35.0 32.0 3b.S 36.5 36.5 36.5 

Sorbent feed Rate lb/min HRA 32 .0 32.0 32.0 34 .1 32.0 36.5 36.5 36.5 36.5 

Baghouse Inlet Temp ' F TT·124 247 205 310 26 1 165 355 29 1 212 377 
Baghouse Inlet Temp 'F HRA TT-124 248 240 254 251 235 281 282 255 300 

BH Ill DP "H20 3.2 2.9 3.6 3.3 2.8 3.8 3.5 2.9 4.2 

BH 112 DP "H20 3.3 2.9 3.9 3.3 2.7 3.9 3.5 3.1 4.1 

BH 113 DP "H20 3.1 2.1 3.6 3.1 2.1 3.8 3.4 2.4 3.9 

BH 114 DP "H20 3.1 2.5 3.5 3.2 2.5 3.8 3 .5 2.8 4.1 

BH liS DP "H20 3.1 2.4 3.7 3.1 2.2 4.1 3.4 2.8 4.5 

BH 116 DP "H20 3.4 3.1 3.9 0.1 0.0 3.7 0.0 0.0 0.0 

Baghouse Total DP "H20 3.2 2.8 3.5 3 .2 2.7 3.7 3.5 2.9 3.9 

Packed Bed Recycle Water Flow gpm 232 229 234 231 229 234 234 231 236 

Packed Bed Recycle Water flow gpm HRA 232 231 232 231 231 233 234 233 234 

Packed Bed PH 8 .2 8.0 8.4 8.3 8.2 8.5 8.5 8.4 8.6 

Packed Bed pH HRA 8 .2 8.1 8.3 8.3 8.3 8.4 8.5 8.5 8.6 
Packed Bed NaCI % 13 .3 12.7 14.3 13.3 11.9 14.6 10.7 10.2 11.4 

Packed Bed NaCI % HRA 13 .7 13.0 14.3 13.7 12.5 14.3 10.9 10.4 11.5 

Packed Bed DP "H20 3.0 2.5 3.3 2.6 2.1 3.1 2.6 2.0 2.8 

Packed Bed DP "H20 HRA 3.0 2.9 3.0 2 .7 2.6 3.0 2.6 2.5 2.8 • 
Quench fresh Water flow gpm 0.3 0.0 3.3 0.2 0.0 3.3 0.3 0.0 3.2 

Quench Recycle Water flow gpm 145 143 146 144 143 146 145 144 146 

Quench Recycle Water Flow gpm HRA 145 145 145 144 144 145 145 145 145 
Quench Vessel NaCI % 6.5 4.9 8.0 7.0 5.7 7.9 7.0 6.2 7.8 

Quench Vessel NaCI% HRA 6.2 5.9 6.8 6 .8 6.6 7.2 7.1 6.9 7.3 

Quench Vessel pH 7.6 6.1 8.3 7.4 4.8 8.2 7.6 7.4 8.0 

Quench Vessel pH HRA 7.6 7.4 7.7 7.4 7.0 7.& 7.6 7.5 7.8 

Quench Vessel DP "H20 3.2 2.8 3.4 3.0 2.5 3.3 3.1 2.5 3.4 

Quench Vessel DP "H20 HRA 3.1 3.0 3.2 3.1 2.8 3.2 3.0 2.9 3.2 

Blow Down Water flow cpm 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 

HCL Level ppm 8.6 6.6 11.0 8.3 4.3 11.2 5.2 3.6 7.1 
HCL Level ppm HRA 8 .7 8.5 8.8 7.9 6.3 9.3 5 .1 4.8 5.7 

CO Level ppm 7.8 0.0 38.0 9.6 0.0 43.9 9.5 0.0 60.1 

Stack Moisture Level % 7.3 6.7 8.1 7.1 5.7 7.7 6.8 6.1 7.8 

Stack Flow acfm 25,222 23,907 26,543 25,420 23,856 27,084 25,818 24,699 26,943 

Stack Flow acfm OMA 25,197 24,651 25,643 25,419 24,675 26,061 25,782 25,174 26,181 

Stack Flow acfm HRA 25,138 24,993 25,276 25 ,335 25, 119 25,540 25,742 25,472 25,888 

Stack flow dscfm 20,635 19,401 21,682 20 ,844 19.417 22,396 21 ,299 20,423 22,460 

Stack Temp 'F 138 136 141 138 132 141 136 134 139 

Stack Pressure "H20 0 .0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 

HCI Emission lb/min 0.021 O.D15 0.027 0.020 0 .011 0.027 0.013 0.009 O.D18 

HCI Emission lb/hr 1.23 0.91 1.59 1.20 0.64 1.61 0.76 0.51 1.06 

• 
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COMPREHENSIVE PERFORMANCE TESTING j PROPELLANT THERMAL TREATMENT SYSTEM 

• Table S-4 Continued 

Building #3 CPT Summary of Operating Data 

Run 6 - 4/26/2015 Run 1 - 6/19/2012 

Average I Min I Max Average Min I Ma. 

PTTC East Exit Temp ' f TT-120 522 311 697 Not Operatine 

PTTC West Exit Temp 'F TT-122 Not Operat ing 5371 218 1 806 

PTTC East Pressure PT-118 "H20 -0.651 -1.001 -0 .21 Not Operating 

PTTC West Pressure PT-119 " H20 Not Operating -0.271 -0.52 1 0.078 

PTTC East Pressure "H20 OMA -O.b4 l -0.721 -0.55 Not Operatine 

PTTC West Pressure " H20 OMA Not Opera tine -0.27 -0.37 -0 .22 

Quench Chamber Water Flow Rate gpm 0.8 0.0 10.0 0.0 0.0 0.0 

Sorbent Feed Rate lbs/min 36.5 3&.5 3&.5 37 .6 37 .& 37.& 

Sorbent Feed Rate lb/min H RA 36.5 36.5 36.5 37.6 37 .b 37.6 

Ba&house Inlet Temp ' F TT-124 299 240 368 303 208 383 

Baghouse Inlet Temp 'F HRA TT-124 290 264 305 302 274 320 

BH Ill DP " H20 3.5 2.9 4.0 3.4 2.& 4.0 

BH 112 DP " H20 3.5 2.9 4.3 3.4 2.8 4.1 

BH 113 DP " H20 3.3 2.4 4.1 3.4 2.7 3.8 

BH 114 DP " H20 3.4 2.8 4.3 3.4 2.6 4.1 

BH 115 DP " H20 3.4 2.5 3.8 3.4 2.7 4.1 

BH 116 DP " H20 0.0 0.0 0.0 3.6 3.2 4.2 

Baghouse Total DP "H20 3.4 2.9 3.9 3.4 2.9 3.8 

Packed Bed Recycle Water Flow gpm 233 230 235 235 229 239 

Packed Bed Recycle Water Flow gpm HRA 233 233 234 234 230 237 

Packed Bed PH 8.6 8.6 8.7 9.1 9.0 9.2 

• Packed Bed pH HRA 8.6 8.6 8.6 9. 1 9.0 9.1 

Packed Bed NaCI % 10.0 9.7 10.2 15.2 14.5 17.4 

Packed Bed NaCI % H RA 10.1 9.9 10.2 15.6 14.8 17.8 

Packed Bed DP " H20 2.7 2.1 3.1 2.4 2.0 2.9 

Packed Bed DP " H20 HRA 2.6 2.6 2.8 2.4 2.4 2.5 

Quench fresh Water flow epm 0.6 0.0 3.2 2.7 0.0 6.8 

Quench Recycle Water Flow gpm 145 143 14b 119 118 120 

Quench Recycle Water Flow gpm HRA 145 145 145 119 119 119 

Quench Vessel NaCI% 8.8 7.0 9.9 2.5 2.4 2.6 

Quench Vessel NaCI% HRA 8.4 7.3 9.4 3.3 2.7 3.8 

Quench Vessel pH 7.9 7.8 8.1 9.6 9 .5 9.7 

Quench Vessel pH HRA 8.0 7.9 8.1 9.6 9.5 9.b 

Quench Vessel DP " H20 3.0 2.3 3.4 3.3 3.2 3.3 

Quench Vessel DP " H20 HRA 3.1 2.9 3.2 1.8 0.0 7.0 

Blow Down Water Flow cpm 0.0 0.0 0.0 5.1 3.5 6.7 

HCL Level ppm 8.5 4.6 11.2 5.2 4 .8 5.6 

HCL level ppm HRA 7.8 5.1 10.0 5.3 4.9 6.0 

CO Level ppm 10.7 0.0 49.8 20.5 0 .0 145.5 

Stack Moisture Level % 7.3 6.7 7.7 7.5 6 .6 8.1 

Stack Flow acfm 25,844 24,572 26,941 22,242 20,845 23.850 

Stack flow acfm OMA 25,831 25,203 26,612 22,266 21,582 22,735 

Stack Flow acfm HRA 25,766 25,601 25,933 22,250 22,057 22.448 

Stack Flow dscfm 21,219 20,267 22.219 18,221 17,109 19,470 

Stack Temp 'F 136 127 138 136 128 139 

Stack Pressure "H20 0.0 0.0 0.0 0.0 0.0 0.0 

HCI Emission lb/min 0 .021 0.012 0.028 0.011 0.008 0.015 

HCI Emission lb/hr 1.25 0.70 1.68 0.65 0.45 0.91 

• 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM 

----------------------------------------------------------------------------------------------------------------
Table 5-4 Continued • Building #3 CPT Summary of Operating Data 

Run 2 - 6/19/2013 Run 3 - 6/19/2014 

Averace I Min I Max Averace I Min Max 

PTTC East Exit Temp "F TT-120 584 303 795 619 319 798 
PTTC West ExitTemp "F TT-122 Nol Operating Not Operating 

PTTC East Pressure PT -118 "H20 -0.531 -0.95 1 -0 .05 -0.531 -0.98 -0.003 

PTTC West Pressure PT -119 "H20 Not Opera ling Nol Operating 

PTTC East Pressure "H20 OMA -0.541 -0.671 -0.39 -0.521 -0.61 1 -0.42 

PTTC West Pressure "H20 OMA Not Operatinr. Not Operatinr. 

Quench Chamber Water Flow Rate epm 0.0 0 .0 0.0 0.0 0 .0 0.0 

Sorbent Feed Rate lbs/min 37.6 37.6 37.6 37.6 37.6 37.6 

Sorbent Feed Rate lb/min HRA 37.6 37.6 37.6 37.6 37.6 37.6 

Baghouse Inlet Temp "F TT-124 296 222 365 320 244 389 
Baghouse Inlet Temp "F HRA TT-124 289 266 304 320 311 328 

BH Ill OP "H20 3.3 l .b 4.3 3.4 2.6 3.9 

BH 112 DP "H20 3.4 2.9 3.9 3.4 2.8 3.9 
BH 113 DP " H20 3.3 2.7 3.8 3.3 2.7 3.8 

BH 114 OP "H20 3.4 2.7 3.9 3.4 2.7 3.8 
BH liS OP "H20 3.4 2.6 3.8 3.4 2.7 3.9 

BH 116 OP "H20 3.6 3.1 4.0 3.6 3.2 4.2 

Baghouse Total DP "H20 3.4 3.0 3.7 3.4 2.9 3.7 

Packed Bed Recycle Water Flow gpm 235 233 239 234 231 237 
Packed Bed Recycle Water Flow gpm HRA 235 235 236 234 234 234 

Packed Bed PH 9.0 9 .0 9.1 9.1 9.1 9.1 

Packed Bed pH HRA 9.1 9.0 9. 1 9.1 9 .1 9.1 
Packed Bed NaCI % 14.9 14.5 15. 1 14.8 14 .4 15.1 

Packed Bed NaCI % HRA 14.8 14.8 14.9 14.8 14 .8 14.9 

Packed Bed DP "H20 2.6 2.0 3.0 2.6 2.1 3.0 
Packed Bed DP "H20 HRA 2.6 2.4 2.7 2.6 2.6 2.6 • 
Quench Fresh Water Flow epm 2.9 0.0 6.8 3.5 0.0 7.5 

Quench Recycle Water Flow cpm 119 118 120 119 118 121 
Quench Recycle Water Flow cpm HRA 119 119 119 119 119 119 
Quench Vessel NaCI % 2.3 2.3 2.4 2.1 2.0 2.3 

Quench Vessel NaCI % H RA 3.7 2.8 4.1 3.7 3.1 4.1 
Quench Vessel pH 9.4 9.0 9.6 9.6 9.5 9.6 

Quench Vessel pH HRA 9.5 9.3 9.6 9.6 9 .6 9.6 
Quench Vessel DP "H20 3.6 3.3 3.7 3.7 3.6 3.8 
Quench Vessel DP "H20 HRA 0.3 0.0 3.9 0.1 0.0 3.9 
Blow Down Water Flow cpm 5.8 3.7 9.0 4.6 3.4 6.0 

HCL Level ppm 5.9 4.9 6.9 4.7 4.5 5.0 
HCL Level ppm HRA 5.9 5.1 6.6 4.7 4 .6 5.0 
CO Level ppm 17.1 0.0 141 .0 15.4 0.0 67.6 
Stack Moisture Level% 7. 4 6.5 8. 1 8.0 7.4 8.4 
Stack Flow adm 23,495 21,772 25,009 23,860 22,708 25,121 

Stack Flow acfm OMA 23,509 21,971 24,092 23,837 23,286 24,211 

Stack Flow acfm HRA 23,279 22 ,213 23,624 23,819 23,611 24,068 
Stack Flow dscfm 19,199 17,921 20,477 19,293 18,343 20,384 

Stack Temp "F 138 133 142 141 134 143 
Stack Pressure "H20 0.0 0 .0 0.0 0.0 0 .0 0.0 

HCI Emission lb/min 0.013 0.008 0.020 0 .010 0.007 0.014 

HCI Emission lb/hr 0.77 0.48 1.19 0.63 0.45 0.82 

• 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM 

--------------------------------------------------------------------------------------------

• Table 5-S Summary of PCDD/PCDF Results -Initial CPT 

Run Identification Run 1 Run 2 Run 3 Average 

Run Date 25Apr12 25Apr12 26Apr12 

Start/Stop Time 0833-1150 1300-1634 0815-1130 

Run Duration (min .) 180 180 180 

Exhaust Gas Conditions 

Temperature (deg. F) 121 122 123 122 

Moisture (volume %) 8.0 7.5 7.9 7.8 

Oxygen (dry volume %) 20.4 20.6 20.5 20.5 

Carbon Dioxide (dry volume %) 0.74 0.63 0.68 0.68 

Exhaust Gas Flow Rate Data 

acfm 28,753 29,364 29,348 29,155 

dscfm 23,016 23,518 23,636 23,390 

Dioxin/Furan Results 

PCDD/DF TEQ (ng/dscm) 0.326 0.288 0.420 0.345 

PCDD/DF TEQ (I b/hr) 2.81E-08 2.53E-08 3.72E-08 3.02E-08 

a PCDD/DF RCRA Permit limit = 0.11 ng/dscm 

• 

•• 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM . 
Table 5-6 Summary of PCDD/PCDF Results - Retest No. 1 • Run Identification Run 1 Run 2 Run 3 Average 

Run Date 31May12 01Jun12 01Jun12 

Start/Stop Time 1733-2040 1141-1447 1519-1825 

Run Duration (min .) 180 180 180 

Exhaust Gas Conditions 

Temperature (deg. F) 109 112 112 111 
Moisture (volume %) 6.2 6.4 6.5 6.4 
Oxygen (dry volume%) 20.3 20.3 20.3 20.3 
Carbon Dioxide (dry volume %) 0.70 0.70 0.70 0.70 

Exhaust Gas Flow Rate Data 

acfm 28,555 28,529 28,565 28,549 
dscfm 24,066 24,054 24,061 24,060 

Dioxin/Furan Results 

PCDD/DF TEQ (ng/dscm) 0.279 0.319 0.234 0.277 
PCDD/DF TEQ (lb/hr) 2.51E-08 2.88E-08 2.11E-08 2.50E-08 

a PCDD/DF RCRA Permit limit= 0.11 ng/dscm 

• 

•• 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM . 

• Table 5-7 Summary of PCDD/PCDF Results- Retest No.2- Condition 1 

Run Identification Run 1 Run 2 Run 3 Average 

Run Date 19Jun12 19Jun12 19Jun12 
Start/Stop Time 0949-1308 1343-1650 1725-2030 

Run Duration (min.) 180 180 180 

Exhaust Gas Conditions 

Temperature (deg. F) 121 123 126 123 

Moisture (volume %) 8.0 8.0 8.6 8.2 
Oxygen (dry volume %) 20.2 20.4 20.4 20.3 
Carbon Dioxide (dry volume %) 0.80 0.60 0.70 0.70 

Exhaust Gas Flow Rate Data 

acfm 28,701 28,863 29,649 29,071 
dscfm 23,222 23,281 23,679 23,394 

Dioxin/Furan Results 

PCDD/DF TEQ (ng/dscm) 0.024 0.023 0.024 0.024 

PCDD/DF TEQ (lb/hr) 2.07E-09 1.98E-09 2.13E-09 2.06E-09 

a PCDD/DF RCRA Permit limit= 0.11 ng/dscm 

• 

• 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM 
. 
Table S-8 Summary of PCDD/PCDF Results - Retest No. 2- Condition 2 • 
Run Identification Run 1 Run 2 Run 3 Average 

Run Date 20Jun12 20Jun12 20Jun12 

Start/Stop Time 0900-1205 1244-1550 1650-1954 

Run Duration (min.) 180 180 180 

Exhaust Gas Conditions 

Temperature (deg. F) 121 124 120 122 

Moisture (volume%} 8.0 8.4 6.9 7.8 

Oxygen (dry volume%} 20.1 19.9 20.1 20.0 

Carbon Dioxide (dry volume %) 0.80 0.80 0.80 0.80 

Exhaust Gas Flow Rate Data 

acfm 28,863 28,672 29,811 29,115 

dscfm 23,382 22,998 24,452 23,611 

Dioxin/Furan Results 

PCDD/DF TEQ (ng/dscm) 0.019 0.019 0.014 0.017 

PCDD/DF TEQ (lb/hr) 1.63E-09 1.63E-09 1.29E-09 1.51E-09 

a PCDD/DF emission limit is 0.11 ng/dscm 

• 

• 
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COMPREHENSIVE PERFORMANCE TESTING j PROPELLANT THERMAL TREATMENT SYSTEM 

--------------------------------------------------------------------------------------------
Table 5-9 Summary of HCI/Ch Results 

Run Identification Run 1 Run 2 

Run Date 25Apr12 25Apr12 

Start/Stop Time 0904- 1150 1335- 1635 

Exhaust Gas Conditions 

Temperature (deg. F) 120 

Moisture (volume%} 7.4 

Oxygen (dry volume % } 20.44 

Carbon Dioxide (dry volume%) 0.74 

Volumetric Flow Rate 

acfm 29,799 

dscfm 24,054 

HCI 

ppm 2.13 

lb/hr 0.292 

£h 
ppm 1.53 

lb/hr 0.402 

Combined HCI/CI , 

ppm 3.66 

lb/hr 0.694 

• RCRA Permit total combined HCI/CI 2 limit= 21 ppmv, dry 

b MDNR Air Permit HCIIimit = 2.641b/hr 

29 I FINAL: JULY 24, 2012 

120 

7.4 

20.59 

0.63 

29,923 

24,058 

1.78 

0.244 

1.67 

0.440 

3.45 

0.684 

Run 3 

26Apr12 

0850-1130 

120 

7.8 

20.48 

0.68 

30,979 

25,066 

2.25 

0.321 

2.06 

0.563 

4.30 

0.884 
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Average 

120 

7.6 

20.50 

0.68 

30,234 

24,392 

2.05 

0.285 

1.75 

0.469 

3.81 

0.754 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELlANT THERMAL TREATMENT SYSTEM 

--------------------------------------------------------------------------------------------
Table 5-10 Summary of Particulate Matter Results • Run Identification Run 1 Run 2 Run 3 Average 

Run Date 26Apr12 26Apr12 26Apr12 

Start/Stop Time 1312-1535 1650-1905 2000-2213 

Exhaust Gas Conditions 

Temperature (deg. F) 123 121 122 122 

Moisture (volume%) 6.1 6.3 7.2 6.5 

Oxygen (dry volume %) 20.5 20.4 20.4 20.4 

Carbon Dioxide (dry volume % ) 0.7 0.9 0.9 0.8 

Volumetric Flow Rate 

acfm 28,852 26,685 28,017 27,851 

dscfm 23,673 21,916 22,761 22,784 

Filterable Particulate Matter Emissions 

gr/dscf 0 .0006 0.0011 0.0003 0.0007 

lb/hr 0.13 0.20 0.05 0.13 

Condensible Particulate Matter Emissions 

gr/dscf 0.0010 0.0012 0.0006 0.0010 

lb/hr 0.20 0.23 0.12 0.19 

Total Particulate Matter Emissions 

gr/dscf 0.0016 0.0023 0.0009 0.0016 • lb/hr 0.33 0.44 0 .18 0.32 

a Filterable PM RCRA Permit limit= 0.0015 gr/dscf 

b Combined filterable and condensable PM MDNR Air Permit limit= 0.30 lb/hr 

• 
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Table 5-11 Summary of Metals Results 

Run Identification 

Run Date 

Start/Stop Time 

Exhaust Gas Conditions 

Temperature (deg. F) 

Moisture (volume%) 

Oxygen (dry volume%) 

Carbon Dioxide (dry volume%) 

Volumetric Flow Rate 

acfm 

dscfm 

Metals Emissions 

Arsenic 

Beryllium 

Chromium 

SVMTotals 

Cadmium 

Lead 

LVM Totals 

a SVM RCRA Perm it Limit= 23 ug/dscm 

b LVM RCRA Permit limit= 10 ug/dscm 

31 I FINAL: JULY 24, 2012 

Run 1 Run2 

26Apr12 26Apr12 

1312-1535 1650-1905 

120 118 

7.4 7.2 

20.52 20.40 

0.71 0.86 

29,726 31,256 

24,150 25,567 

ugLdscm lbLhr ugLdscm 
<0.51 <4.61E-05 <0.49 

<0.13 <1.15E-05 <0.12 

0 .23 2.10E-05 0.26 

0.87 7.87E-05 0.87 

<0.13 <1.15E-05 <0.12 

0 .26 2.36E-05 0.41 

0.39 3.52E-05 0.53 
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Run 3 Average 

26Apr12 

2000-2213 

119 119 

8.1 7.6 

20.36 20.43 

0.92 0.83 

28,851 29,944 

23,329 24,349 

lbLhr ugLdscm lbLhr !,!g[dscm llUhr 
<4.72E-05 <0.53 <4.59E-05 <0.51 <4.64E-05 

<1.18E-05 <0.13 <1.15E-05 <0.13 <1.16E-05 

2.45E-05 0.11 9.47E-06 0.20 1.83E-05 

8.35E-05 0.77 6.69E-05 0.84 7.64E-05 

<1.18E-05 <0.13 <1.15E-05 <0.13 <1.16E-05 

3.90E-05 0.40 3.50E-05 0.36 3.25E-05 

5.08E-05 0.53 4.65E-05 0.48 4.41E-05 



COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT UNIT . 
Table 5-12 Summary of NOXJ CO and THC Results • Run Identification Run 1 Run2 Run3 Average 

Run Date 25Apr12 25Apr12 26Apr12 
Start/Stop Time 0833-1150 1300-1634 815-1130 

Exhaust Gas Conditions 
Temperature (de g. F) 121 122 123 122 
Moisture (volume %) 8.0 7.4 7.8 7.8 
Oxygen (dry volume %) 20.44 20.59 20.48 20.50 
Carbon Dioxide (dry volume%) 0.74 0.63 0.68 0.68 

Volumetric Flow Rate 

acfm 28,753 29,364 29,348 29,155 
dscfm 23,016 23,518 23,636 23,390 

Carbon Monoxide 

ppm, dry 4.51 6.58 5.36 5.48 
lb/hr 0.453 0.675 0.553 0.560 

Nitro~en Oxide 
ppm, dry 63.9 57.6 68.0 63.2 
lbjhr 10.5 9.7 11.5 10.6 

Total Hydrocarbons (as Pronane) 
ppm, dry 1.76 3.45 1.84 2.35 
lbjhr 0.101 0.203 0.109 0.138 

• 

• 
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Table 5-13 Summary of SVOC Results. 

Run Identification Run 1 Run2 Run 3 Average 

Run Date 25Apr12 25Apr12 26Apr12 

Start/Stop Time 0833-1150 1300-1634 0815-1130 

Exhaust Gas Conditions 

Temperature (deg. F) 121 122 123 122 

Moisture (volume%) 8.0 7.5 7.9 7.8 

Oxygen (dry volume%) 20.40 20.59 20.48 20.49 

Carbon Dioxide (dry volume%) 0.74 0.63 0.68 0.68 

Volumetric Flow Rate 

acfm 28,753 29,364 29,348 29,155 

dscfm 23,016 23,518 23,636 23,390 

SVOCs Emissions ugLdscm lbLhr ugLdscm lbLhr ugLdscm lbLhr ug[dscm lb[hr 

Benzoic Acid 229 1.98E-02 138 1.21E-02 193 1.71E-02 187 1.63E-02 

Benzyl Alcohol 73.5 6.33E-03 58.0 5.11E-03 74.4 6.59E-03 68.6 6.01E-03 

Hexachlorocyclopentadiene 8.70 7.50E-04 9.89 8.71E-04 8.27 7.32E-04 8.95 7.84E-04 

Naphthalene 30.0 9.00E-04 5.27 4.64E-04 11.1 9.85E-04 15.5 7.83E-04 

Phenol 6.00 1.80E-04 2.31 2.03E-04 2.54 2.25E-04 3.62 2.03E-04 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT UNIT 

Table 5-14 Summary of VOC Results. • Run No. Run 1 Run No. Run 2 Run No. Run 3 
Date 4/26/2012 Date 4/26/2012 Dat e 4/26/2012 

Start Ti me 1005 Start Time 1647 Start Time 2000 
Stop Time 1405 Stop Time 1927 Stop Time 2230 

Units Un i ts Units 
VOST Sample Volume dsl 56 .57 dsl 57 .51 dsl 57 .31 

Exhaust Flow Rate dscfm 24,35 1 dscfm 23,741 dscfm 23 ,045 

Volatile Organics llg/dscm lb/hr llg/dscm lb/hr llg/dscm lb/hr 

Dichlorodifluoromethane (FREON 12) 2 .94 2 .68E-04 2.47 2.20E-04 2.52 2 .18E-04 

Chloromethane 77 .2 7 .04E-03 20.4 1.82E-03 23.1 1.99E-03 

Vinyl Chlor i de 5 .15 4 .70E-04 5.72 5 .08E-04 5 .82 5 .02E-04 

Bromomethane 2 .01 1.84E-04 0 .99 8 .80E-05 0 .88 7 .62E-OS 

Chloroethane 1.05 9 .58E-OS 0.84 7.45E-05 0 .95 8.19E-05 
Trichlorofluoromethane (FREON 11) 3.35 3 .06E-04 4 .12 3 .67E-04 3 .23 2.79E-04 
Acetone (2 -Propanone) 425 .0 3 .88E-02 673.4 5 .99E-02 601.8 5 .20E-02 
1,1-Di chi oroethyl ene 3 .17 2.89E-04 3.88 3.45E-04 4.39 3 .79E-04 

Carbon Disulfide 10.4 9.50E-04 18.3 1.62E-03 12.3 1.06E-03 
Methylene Chlori de(Dichloromethane) 14.2 1.30E-03 9.12 8 .11E-04 9.47 8 .18E-04 
1,1-Di chi oroetha ne 1.70 1.55E-04 0.91 8 .12E-05 1.06 9 .17E-05 
Chloroform 163 1.48E-02 163 1.45E-02 182 1.57E-02 
Methyl Ethyl Ketone (2-Butanone) 2 .65 2.41E-04 2.99 2.66E-04 3 .18 2.74E-04 
1,1,1-Trichl oroetha ne 1.51 1.37E-04 0 .80 7 .10E-05 0 .77 6 .66E-05 

Carbon Tetrachloride 70.5 6.43E-03 60 .8 5.41E-03 67.1 5.79E-03 
Benzene 60.9 5.55E-03 70 .9 6 .31E-03 72.4 6 .25E-03 
1,2-Dichloropropa ne 2.18 1.99E-04 1.10 9 .79E-05 0 .96 8.25E-05 
Trichloroethylene 1.76 1.60E-04 2 .79 2.48E-04 2 .77 2 .39E-04 
Bromodi chi orometha ne 13.5 1 .23E-03 6 .83 6 .07E-04 7 .07 6 .11E-04 
ci s-1 ,3-Dichl oropropene 2 .00 1.83E-04 0 .86 7 .61E-05 0 .94 8 .08E-05 
tra ns -1,3-Dichl oropropene 1.80 1.64E-04 0 .87 7 .71E-05 0.83 7.15E-05 • Di bromochlorometha ne 1.15 1.05E-04 0.51 4 .56E-05 0.50 4 .28E-05 
Methyl Isobutyl Ketone 3.16 2 .88E-04 3 .52 3.13E-04 1 .70 1.4 7E-04 
Toluene 26.9 2.46E-03 26.4 2 .35E-03 25.8 2 .23E-03 
Tetrachloroethylene 2.61 2.38E-04 3 .78 3 .36E-04 3 .90 3 .36E-04 
ChI orobenzene 4 .35 3 .96E-04 3 .88 3.45E-04 4 .15 3 .59E-04 
Ethyl benzene 8 .26 7 .53E-04 6 .56 5.84E-04 5 .87 5.07E-04 
m I p-Xylene 24.0 2.19E-03 18.2 1 .62E-03 16.1 1.39E-03 
o-Xylene 12.4 1.13E-03 8 .60 7 .64E-04 7 .34 6.34E-04 
1,2-Di chlorobenzene 1.38 1.26E-04 2.44 2 .17E-04 2 .33 2 .01E-04 

• 
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COMPREHENSIVE PERFORMANCE TESTING j PROPELLANT THERMAL TREATMENT UNIT . 
6. QUALITY ASSURANCE/QUALITY CONTROL 

This test program incorporated a variety of QA/QC measures to ensure the validity of the final results. These 
measures were based upon routine field and laboratory practices as well as specific requirements delineated in 
the approved CPT Plan and the applicable sampling and analytical methods. 

This section presents the results of all QA/QC measures evaluated during all sampling programs and during all 
phases of sample analysis. Data generated for the program are judged to be completely valid since overall 
accuracy and precision goals consistent with general program objectives were achieved. Analytical QA/QC data 
are presented to support all sample results used for determining compliance with performance criteria and/or 
emission standards. 

6.1 SAMPLE COLLECTION QA/QC 

One set of reagent blanks for each isokinetic sampling train was submitted for analysis. For the YOST 
methodology, one field blank for each day of testing and one trip blank per sample shipment were also 
submitted along with program samples. In addition, one field sampling train blank was submitted for the EPA 
RM 5/202 train. 

Sampling QA/QC measures for this program included the calibration of all applicable sampling equipment used 
as described below. Field equipment were calibrated according to EPA procedures specified in EPA/600/R-
94/038e (September 1994) and 40 CFR 60, Methods 1-5, as well as manufacturer's specifications. 

» Dry Gas Meters and Orifice Meters: 

Dry gas meters for all sampling trains were calibrated using critical orifices. The procedure entails five runs 
using four separate critical orifices running at an actual vacuum 1-2 in. greater than the theoretical critical 
vacuum. The minimum sample volume required per orifice is 5 ft3. Meter boxes are calibrated annually and then 
verified by use of the alternative Method 5 post-test calibration procedure. Copies of the annual and post-test 
calibration forms are presented in Appendix C. 

» Sampling Nozzles: 

Each glass nozzle was calibrated with a micrometer prior to testing and identified with a unique 10 number. 
These data are then checked onsite prior to use. Any stainless steel nozzles used during the program are 
calibrated onsite prior to testing. The internal diameter of each nozzle used is measured to 0.001 inches along 
three points of the circumference with a dial vernier caliper and the three measurements are then averaged. 
Nozzle calibration data are provided in Appendix C 

» Balance: 

The analytical balance used in the field to determine initial and final silica gel weights is calibrated against Class 
M weights provided by the Mettler Corporation. 

» Thermocouples: 

The Type K thermocouples in each meter control box, heated sample box, impinger umbilical connector, XAD 
resin trap and sample probe were calibrated against ASTM mercury-in-glass thermometers at two or more 
points: an ice bath, ambient temperature and/or boiling water bath. Calibration data are provided in Appendix 
c. 

» Pi tot Tubes: 

Each S-type stainless steel pitot tube used is designed to meet geometric configurations as defined in EPA 
Method 2. Sample probe calibration data forms are provided in Appendix C 
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT UNIT 

-------------------------------------------------------------------------------------
6.1.1 Sample Custody 

Chain of custody procedures followed during the test program were as outlined in the PTTU CPT plan. Chain of 
custody forms were computer generated by O'Brien & Gere along with the majority of sample labels. PTTU 
exhaust stack samples were either picked up on site by Maxxam Analytics, or were delivered to a Maxxam 
courier for transport to the Maxxam facility in Burlington, Ontario. 

6.2 STACK GAS ANALYSES 

6.2.1 Volatile Organics 

Evaluation of the validity of the data resultant from the analysis of the VOST samples for the CPT was based on 
the following indicators: 

Recoveries of 4 surrogate compounds added to the VOST samples prior to analysis; 

Recoveries of the matrix spike 

Results of analyses of field, trip and lab blank samples. 

A few compounds (bromomethane, acetone, toluene) were observed in the field and trip blanks. No target 
compounds were detected in any of the method blanks. One compound (acetone) did exhibit significant 
concentrations in the all three test run condensate samples indicating the possibility of a false positive. Based on 
the overall results summarized in Table 6-1, completeness was therefore determined to be 100% for all VOST 
analyses. 

Table 6-1 QC Summary for Volatile Organics in Stack Gas Samples 

QC Parameter 

Field and Trip Blanks 

Method Blanks 
Matrix Spike Recoveries 
Accuracy-Surrogate Recoveries 

6.2.2 PCDDs/PCDFs 

Target Criteria 

Below detection limit 

Below detection limit 
50%-150% recovery 
50%-150% recovery 

Program Results 
Bromomethane, acetone, and/or toluene detected 
in one or more blanks 
No compounds detected 
All recoveries within defined limits 
All surrogate recoveries within defined limits 

Evaluation of the validity of the PCDD /PCDF data resultant from the analysis of the Method 23 sampling train 
samples was based on the following criteria: 

Recoveries of surrogate recovery standards added to the samples prior to sampling or sample extraction. 

Recoveries of spiked blank for evaluation of analyte recovery. 

Results of duplicate paired analysis of separate section of same sample. 

Results of analyses of field and method blank samples. 

On the basis of the QC results summarized in Table 6-2, no sample analyses were rejected, and all data were 
determined to be valid. 

Table 6-2 QC Summary for PCDDs/PCDFs in Stack Gas Samples- June 2012 Test Program 

QC Parameter Target Criteria Program Results 
Field Blank Below detection limit ND for all but four of 17 congeners 
Method Blank Below detection limit ND for all17 congeners 
Accuracy for surrogate recovery standards 70- 130% recovery All labeled standards within limits 
Results of duplicate analyses < 20% RPD All samples within limits 
Accuracy for spiked blank recovery standards 80- 140% recovery All labeled standards within limits 
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COMPREHENSIVE PERFORMANCE TESTING j PROPELLANT THERMAL TREATMENT UNIT . 
6.2.3 Semi-volatile Organics 

Evaluation of the validity of the data resultant from the analysis of the SVOC samples for the CPT was based on 
the following indicators: 

Recoveries of 8 surrogate compounds added to the SVOC samples prior to analysis; 

Recoveries of the spiked blanks 

Results of duplicate paired analysis of separate section of same sample. 

Results of analyses of field and method blank samples. 

On the basis of the QC results summarized in Table 6-3, no sample analyses were rejected, and all data were 
determined to be valid. 

Table 6-3 QC Summary for Semi-volatile Organics in Stack Gas Samples 

QC Parameter 

Field blank 

Method Blank 
Accuracy for spiked blank 
recovery standards 
Results of duplicate analyses 
Accuracy- Surrogates 
Recoveries 

6.2.4 Particulate Matter 

Target Criteria 

Below detection limit 

Below detection limit 
Different% recovery range for 
each of the compounds spiked 
<50% RPD 
Different% recovery range for 
each compound spiked 

Program Results 
No compounds detected except Bis(2-
ethylhexyl)phthalate 
All analytes ND or below reporting limit 

All within specified limits 

All RPD values within specified limits 

All within specified limits 

Evaluation of results of gravimetric analysis ofthe Method 5/202 samples was based on routine laboratory 
practices and processing of method blank and field blank samples. For the Method 5 samples, no contamination 
was noted in either the lab acetone blank or the field blank and thus no blank correction was performed. For the 
Method 202 samples, minor contamination was noted in field blank for both the inorganic and organic sample 
fractions and thus blank correction was performed to the extent allowed by the method. Additional QC 
measures followed by the gravimetric lab, such as maintenance of proper ambient conditions and use of 
standard weights, ensured valid data. 

6.2.5 Hydrogen Chloride and Chlorine 

Evaluation of the validity of chloride analysis of Method 26A train samples was based on three sets of objectives. 
These were: 

Results of analysis of matrix spikes and spiked blanks. 

Results from the duplicate analysis of all samples. 

Results of analysis of field and method blank samples. 

Target criteria and results are shown in Table 6-4. All results met trial burn data quality objectives and 
completeness was therefore determined to be 100% for these parameters . 
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-------------------------------------------------------------------------------------

Table 6-4 QC Summary for HCI and Cl2 in Stack Gas Samples 

QC Parameter Target Criteria Program Results 
Field Blank Below detection limit All parameters NO 
Method Blank Below detection limit All parameters NO 
Matrix Spike Recoveries 80%-120% recovery All samples within limits 
Spiked Blank Recoveries 80%-120% recovery All samples within limits 
Duplicate Analyses (All samples) 0-20% RPD All samples within limits. 

6.2.6 Metals 

Evaluation of the validity of the metals data resultant from the analysis of the Method 29 sampling trains was 
based on the following data quality objectives: 

Results of analysis of matrix spikes and spiked blank recoveries for all target metals. 

Results of analysis of samples analyzed in duplicate. 

Results of analyses of field and method blank samples. 

Minor contamination was noted in field blank as chromium and lead were detected and thus blank correction 
was performed to the extent allowed by the method. Data summarized in Table 6-5 show that no other 
problems were encountered during sample analysis and all metals train data were therefore judged to be 
completely acceptable. 

Table 6-5 QC Summary for Metals in Stack Gas Samples 

QC Parameter Target Criteria 

Field Blank Below detection limit 

Method Blank Below Detection Limit 
Matrix spike Recoveries 70%-130% Recovery 
Spiked Blank Recoveries 85%-115% Recovery 

Duplicate Analyses 0-20% RPD 

38 I FI NAL: JU LY 24, 2012 

Program Results 
Chromium and lead all reported above the reporting limit. 
Final results have been blank-corrected to the maximum 
extent allowed in accordance with method specific 
procedures. 
No metals detected above the reporting limit 
All recoveries within limits 
All metals within limits 
All results within limits 
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Particulate Results Summary 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 

Test Results: 

Filterable PM (EPA RM 5) Emissions: 

grains/dscf 
lb/hr 

Condensible PM (EPA RM 202) Emissions: 

grains/dscf 
lb/hr 

Where: . ' 

Particulate Emission Concentration: 

Joplin, MO 

0.00063 
0.127 

0.0010 
0.204 

0.00109 
0.205 

0.0012 
0.232 

0.00027 
0.054 

0.0006 
0.123 

grains/dscf = (15.432 grains/gm x gms of particulate collected)/sample vol., standard cond. (29.92" Hg, 68°F, dry) 
lb/dscf = grains/dscf/7000 grains per pound 
Particulate Emission Rafe: 
lb/hr = lb/dscf x stack gas flow rate, standard conditions x 60 minutes/hr 

Average 

0.00066 
0.129 

0.0010 
O.Hi6S 
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Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pitot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume, (VM)ft3 

Initial 
· Final 

Meter·Volume 
Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
o/oCO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft./sec= 
Qs,acfm = 
Qs(std), dscfm = 
Isokinetic Sampling Rate, o/o 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
· Joplin, MO 

4/26/12 
1312-1535 

120 
0.203 
0.84 

1.008 
1.83 
40.5 

8.95 
28.8 
0.75 

0.8856 

75 
18 
93 

4.378 
67.410 
0.061 
28.93 
28.27 
53.8 

28,852 
23,673 

94.5 

4/26/)2 
1650-1905 

120 
0.203 
0.84 

1.008 
1.83 
40.5 

0 
0 

8.95 
28.8 
0.75 

71 
21.2 
92.2 

4.340 
64.866 
0.063 
28.95 
28.27 
49.7 

26,685 
21,916 

98.2 

v\v(std) = volume of water vapor in gas, standard conditions= 0.04 707*Vlc 
Vm(std). =-vol. of gas sampled, standard conditions;= 17.647 x Vm x gam ina x [Pb + (dH/13.6)]/Tm(R) 
Bws = Water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md = molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + (0.28 x (o/oN2 + %CO)] 
Ms =molecular Weight of stack gas, wet basis= [Md x (1-Bws)) + (18.0 x Bws) , 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x (Sq.Rt. {Ts(R))/(Ms x Ps)) 
Qs =stack gas flow rate = Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 
lsokinetic sampling rate= {(Ts(R)) x [(0.00267 x:Vlc) + (Vm(std)/17.647)) x 100}/(Time x vs x Ps x An xGO) 

4/26/12 
2000-2213 

120 
0.203 
0.84 

1.008 
1.83 
40.5 
0· 
0 

8.95 
28.8 
0.75 

89.3 
1.35 

0.8592 

94 
23 

117 

5.507 
71.211 
0.072 
28.96 
28.17 
52.2 

28,017 
22,761 
103.8 
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Filter ID 
Front HalfSample: 
Filter wt gain, g 
Acetone rinse volume, ml 
Acetone wt gain, g 
F.lf. Total, g (uncorrected) 
Acetone Blank Sample:· 
Acetone blank volume, ml 
Acetone Blank IV~ g 
Acetone Blank WI gain Cresldue), g 
Acetone Blank cone .. g(resldue)/g(acetone) 
0.001% (wfw) of Aceto"ne Sample,g 
Weight of residue In Acetone Sample, g 
Acetone Blank Correction, g 
Front HalrTotal, g (corrected): 

Back Half Sample: 
Hexane/Acetone Sample wt gain, g 
Water Sample wt gain, g 
B.ll. Totalwt gain, g (uncorrected) 

Field Train Blank Sample: 
Mass of inorganic CPM, g (Water) M,: 
Mass of organic CPM, g (Acetone/Hexane) M.: 
Mass of Total CPM, gin Field Train Blank Mn.: 
Field blank correction, g 
B.H. Total,g (corrected) M,.,.: 

Field Data Summary 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

ISO ISO 1SO 
117.78 117.78 117.78 
o.ooos o.ooos o.ooos 

0.000004 0.000004 0.000004 

0.0006 0.0008 0.0008 

0.0003 0.0003 0.0003 

0.0003 0.0003 0.0003 

0.0027 0.0046 0.0013 

0.0019 0.0019 0.0019 

0.0010 0.0010 0.0010 

0.0029 0.0029 0.0029 

0.0020 0.0020 0.0020 

0.0044 O.OOS2 0.0029 
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : .JI\5 I 1D'l 
~. (,or Mo.rJ 

I r. 6crnorJ Recovered by : Recovered by : 

Run No. I Date : 0'-l-ll ·I?.. Run No. 2 Date: o'/· Jl·/~ 
XAD Module No. : XAD Module No. : 

Filter No.: j 1/2 0 )0 3 Filter No.: 

lmpinger No. and Volume lmpinger No. and Volume 
Initial Final Rinse Initial Final Rinse 

No. (ml) (ml) (ml} No. (ml) (ml) (ml) 

~8 16-

~~ 0 hb 1 0 ·m 1 ~~ 

2 0 ( ~j 2 0 I ' ~b 
3 f() 0 IJi 3 /()0 I~:>-

4· % 4 S6 

5 5 

6 6 

7 7 
DIFF: DIFF: 

Totals ICO 17) 1( Totals fOO 1\1 t 1l 
w~··. ·:r··· Initial Final :~~:~~;;:~~~;~~~ r· .{ .. ·::' .. "t' Initial Final ~~)~~·r:"~: 'o•·ji;\'H·'·~ ':.:0:)_?), · .•• ll 
). ··t····,li•·' (g) (g) · DIFF: (g) (g) DIFF: ~·l:J -·~~# 'tJ P_ .... ~ .. _ .. . r ., 

Silica 
~7~-1 QC().q l~-0 

Silica Jgl.3 36:J.f )\.'(r Gel Gel 

Final Net Moisture Gain: q~ Final Net Moisture Gain: q~.1 
E:IAECQM laptop transfer 2012\My Docs\EBV\Test Datai{M23 Moisture Recovery.xls)A 

. Po.rje. S~c;d ·. l~to 
ec~e (t-Jd : 1110 

\4 Lfl'\ 

pufst s-~Gr+ ·. 1 n 0 

vuv~e S·loP: ?,D:, o 
~ Ill LPY\ 

Recovered by : T. 6ormrJ 
Run No. 3 Date: OY- ]& -{2 

XAD Module No. : 

Filter No.: 

lmpinger No. and Volume 
Initial Final 

No. (ml) (ml) 

1 0 ro1 
2 0 :J_ 

3 /00 12~ 

4 56 
5 

6 

7 

Totals 100 ) ~l\ 
;;,~: rt; >i!~·) Initial Final 
,.t ';1'-l:"·.(i 
~~ ... · --~~~ .... _..·.::-~ (g) (g) 

Silica 27,.5 29?.f Gel 

Final Net Moisture Gain: 

\),, qt s4.,r\-: ?. ; Jo 
p u~·sc. 5 }\)y~ ~ 3 3 0 

C! ltltPt'\ 

Rinse 
(ml) 

CL 
_5·g 

DIFF: 

9 '-1 
:·:llk·'{--~~ JJ\1' 

DIFF: 

~?> 

rn 
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• EPA lsokinl Field Sheet 

Client ac:r-J 'Dy~ Run Number R; -
Location ;:,)QpL..N M o - Stack Diameter 4o. S -s,:.z-,, Source '@.v,L--0 ,,:g:;. s,:.z-,,..u..e=o>< 1-i • Barometric Pres. -:2 e B ~ 

Pitot Number 

Pitot Coefficient 
StackTC I.D. 
Oven Box I.D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

Date 4 · z.c. - I z.. StaticPressure d- • 7 S - --
Operators ::JL.-:. E ~ M. s_. 8i-• M.~ MeterBox# 5 

- Start Time y;;c 7 31.3 
EndTime '5 

Meter delta H I·· B- 3 
Meter Gamma !· • "'o~ 

7- ~ ~ 
. "'""~ 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Head Setting Volume 
Stack Probe 

Oven lmpinger 
13:-J :;~ .. ~ F Meter 

(min) (in. H20) (in. H20) (ft') Box 
Aux 

Inlet 

.AJ 5 ,9(') 1.44- 4:3~.Si :<. rz~ '2. Sl ·'2..¥':, ~~ 9d.. 9::::. 
~ tO -74- ~ 437- OJ !'Z.S zs-4- 253. sc:::: 7£ 96 

z. 7S , 7_~ { ,.:2./ 4.-.::z.~ 4c (2.:3 2S7 2so ~5 "'7,3 9G 
z. Z.o ~ 7z. l, j 5 44? '70 1'2 '2. -258 -252. 56 'f} C>7 
~ z.s .4z; ~ 72 44-~~Z.:::: J:z4- 254 2..!51 57 "7o qB 
.3 . &. -..7«=> I· IL ~47, g<!:> J 2..5 2.<54 2.54- 5'?5 /) 98 
4. _3c; .,elf- (,BtL %o~7o f2.1:f:. 2~7 '25~ s:-~ -"?r -99 
4 4-o ,7'7 I, J.c; ~s~.?o 1'2-1 2s7 :2-S-?, 55 Zo t 0<0 

5 4-5 ~~.:::; (.52- ~ 5G -·7o 12-/ 255 f!/1-/!:, 57 7z_ /00 

5' 5<=> --~~ /.CJ1. 452.96 12.0 :2-S"s 1"7 <;:"" 57 "72. /oo 

~ 5S I I ;. 76 #-t:!2. €><} le:Z I 2!;4-- 25o 57 73 /OD 
<:;; c;o I. I /.?C 4~- S"c:s> /7_2. 2<54- .?.So 5-;?i.. 7:--<- ~Cv· 

4-70 ..J...OJ7 

l$t /.0$ ~·'14- J.ia 47a~CQ.c 12-3 2S4- 249 C1h 74- '74-
I I tO ~0 /,ze · 47=3.6D 12-4- 2c:;z. 25:; ,"'\ / '74- 96 
z. L,,;~ .8..-D 1/ zP::. -- i2.4- '219 2.5o 51 74- <:;;7 
Z- f, 2.() ... go J, zB. . - 2'23 Z52 £s4- C::! ' 7c; 98 
3 t-2.) .{4?5 /3c:;; 4~·~. ?J'"> I/ -t- 2S7 ?..s~ -s·l 7C1 c:;'R 
3 /.30 •":1-':f- i.2.") 4f?S· ~ '·123 25"1 7SD .-5"1 -::r':> erR 
1- ),3.(' . &3 i, o I 2't.u t.H 123 25=!- 2~1 <:;'l 'J< qp, 
4 /,qo 'S"G 0 .q() ~'1J.':f- 123 '2ss- 2S! 5f -:J-.6 9R 
<; 1,/}s- I (c.b /.Db tq£/.( 12Z ') S'5 2Yif s-2 ~'1- 9'1 
s ;. Sl) ,foG J. Ob i:/"!1-·2. /7.~ 2St/ '254 .,7 "18 'i9 
6 1.5~ lq 8 j. S':r Soo.o 123 2<1~ 2 1./'1 5'2. -:t~ /0~ 

{. 2- ."J~ I, <)"L ._•:i'c5.~ 12.2.. 2t{b 25¥ ~2. 9.7 /O'() 

S'"D~£>.823 

V:\Of1kl'-()cro.\LNV\OM)t\Seuw:l~tna\flrid O.M.J Forrm\M~te\ts.o Flcld Stwfl .. ~ 

~~ (- 9 ·-
Methods Performed M5/uz~ z. 

P4i3 Leak Check Rates 

. elf-. elf- Sample Rate Pitot 

PIJ-CS. PIJ-CS. in. cfm + . 
s s Initial /0 , oo I v 1/ 

l Mid 
~Z03 ~Z03 Mid 

- Final & "" 00'2,. v v' 
N)s-
t"'i.: re - lmpinger Data (vol) 

Meter Vacuum Comments!Nofeie .t> # Initial Final 
Outlet (in. hg) A"x 1 0 '-\-8 
'10 4- LJ ,.., itt!>7 2 () I 
Cfe:> 4- i-f& 1 9c 3 100 /.;}_ lo 
~( 4- 22.o 4 _Cf:_"'(" 

9'1 4- 2.25 5 
9i_ 4- .Z32> 6 
cyz_ -~ ?3~ 

92. 4- 23~ Silica Gel Data (gm) 

9~ 4- 230 # Initial Final 

<73 4- 2Be 1 .;t,'-j. <+ i)lCi';} • '+ 
'3'>3 _4-_ 2.BJ 2 

?:~ 4- 2:s.c; 
95, g;- z:g_<; Moisture Gain 

(.9:..14- 13 15 mi. 

~3 z:f IB gm 

<?~ 4- ~i43S . ' 

9~ 4- '13 Total 

'?-3 -4--
"7>..3 i/ 
'13 '-1 Jlh Filter Data 

cr.3 t/ 2/b # Number Tare 

93 ;-(_ L.Jb 1 ili~OI03 

'7'2 !f 7_1_L/_ 2 
qJ <./ ZI~J 3 : 

91 s- 7/L/ 

'71./ .s 7iR Molecular Weight Data(%) 
.. 

# 02 C02 
1 c:lo.s;L o.l t 
2 
3 

Ava 

(@ij O'BRIEN 6 GERE 



Client bffl' /)qN 
Location ~: ~ 
SourcerJ\l ~ SJ}<W~e><'"'· 
Date 4 ~ 2.'- - l"Z... 
Operators ::12. '>. Tcu 6J1S, Ftj 
Start nme ( 6 So 
End nme {d) o5 

Sample I Sample I Velocity 
Point Time Head 

(min) (in. ·H20) 

Orifice 

Setting 
(in. HP) 

A ll :'5 I • <zs-o J. 2.~ 
7 I te:. I -· 86 1. z.. 2>'~ 

4 'l...l t-5"' I , 7€. j. •)_ J 
"2-1 z..o ., ·7o I )-. i 2.. 

!+ 3 I z.s ~-:zo_l 1.fL. 
3 I 3o .6P> I l- Jo 

A 4-l 3S c; 4t.- I . gb 
4- I -to -5'4- r-.-??1' ..... 

A 5l 4s ., 65 I ( .o4-
51 So ~ ~.=3 I 1. o o 

A G I£;_£ eo 7C. I /. 3 7 
G l~o .,7bj /_.37 

• .... ,., ... -iold0...FM .. \I>o ..... \hof~-0.k 

EPA lsokinetic Field Sheet 

Run Number .Rz.. Pitot Number 

Stack Diameter ~ .s Pitot Coefficient 

Barometric Pres. 2PQ. '?':. StackTC I.D. 

Static Pressure +-,75 Oven Box I.D. 
Meter Box# s lmpinger Out I.D. 

Meter delta H ·L.~-s Nozzle Size 

Meter Gamma l·oo8 XAD Trap J.D. 

Meter I Temperature Readings in Degrees Farenheit 

I I Oven Volume I Stack Probe Box (ff') lmpinger Aux 
Meter 
Inlet 

,«.'1'3g I feB I '2551 ~.r;4 ~-z_ 74- lc>o 

- • 1 te 1 '2~4T2s4 c;;;o 7z_ J () l 
9~.4c> I 1' "7 I ·zsz;l 2z; 1 Go -zz... )_o I 
5JS. ~c:> I ({: )' I "2.:;;51 Z£;G C.=o: 72... lol 
s· Ls. ~96 1 u ~ 1 2.s1 1 Q sz. C::'b 72 ~00 

52 l • 7 0 I i zo I ZG8 I .Z52. f$6 '75 ( 0 .. 

6:24 .fh:. I Jz.o I ~~o I z s4.. c;-r 75 lo o 
52~. 9<1 I /C-o I 2Sb I 2.~ I t::.t 7S 9'1 
c:;z.~_...$c:.l J2.t I ?~c:; 125"~ 5'& 75 9<} 
G3z :"~1 rz. t T '2 s:z..l '25 -e:: b7 75 /00 

c;~td"-+ I"'?.. I I :zs.sl-'2~ 57 76 Jo 2. 

55_7.. ~o I i2.. J l2s51'2S4- Sg 7~ /0 2. 

541_ :;~4 

6} 75 ~~ 
~2.. 77 too 
rr -:;.-:;- '19 
~t.f '":J-':1- 98 
59' -z·l 9_7_ 
59 7~ 9L 
Ct:> '"74- 97 

b"o 75 ~P~ 
5g _7({;. '=3R.. 
-~8 7t;;. qg_ 
5:R £1 CfR 
~0 7P.. ~{?-

s·-n . ~t::l' P-

. 
I I 

• 

Methods Performed M.s ,/M Zo--z_ 

P48 
.,84-

E.4-ts 
5 Initial . ·Mid 

, zo3 Mid 
Final 

Meter Vacuum! Comments/Notes 
Outlet (in. hg) 

'il~ 4 
~c:: -~ 
~~ 4-
c:rL 4-
'9'(. 4-
70 4-
96 ~ 

'7'! ..3 
9>s- "2., 

95 3 
7'S"_ ..p__ 
'95 4-

e t7'SD 
I 

:t'6 4-.. I @:?!BOb 
9b 4-
CJb 4 
't£ r 
95 4-
'75 4-
'3>4- 4-
~4- 4-
~4- 4-
q±_ 4-
Cf4- 4.. 

Leak Check Rates 

Sample Rate Pitot 

in. 
jC> 

/0 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 

cfm + -
•· OC>2- v v 

/ ' 
C06] ·./ v 

lmpinger Data (vel) 

Initial Final 

0 L\-8 
0 l 

iDO \:2~ 

~ 

----

Silica Gel Data (gm) 

Initial Final 
~8/. 3 130.;(.5 

I 

Moisture Gain 

II mi. 
.QJ.a.. gm 

Cf;J.~ Total 

Filter Data 

Number Tare 

i 

I 
L_ 3 __ - - ----

Molecular Weight Data (%) 
. 94 4- # 02 C02 

I 1 b.?o. 4- tJ ,gfo 

I· I 
I "" I 't., f>" 2 

3 
Avg .. 

@ili OBAIE,.ERE 



• 
Client c&-l 'D•:t:t..J· Run Number 

Location ..:::::rc,fl_ll::l. IJ Q Stack Diameter 
Source ~'II 0£1\'li4 3 ..s.='"l"\d027<1-l. Barometric Pres. 
Date 4· 'U.- (Z,. Static Pressure 
Operators .:::::ri ... s , 1--t -s ~ IS<; Meter Box# 
Start Time 1-ooo Meter delta H 
End Time 'JG.JS Meter Gamma 

Sample Sample Velocity Orifice Meter 

Point Time Head Setting Volume 
Stack (min) (in. H20) (in. H20) (W) 

If\ s .7:;- r,~s 577, S&:l ('2-l':> 
I CC> /2-... t,'3o0 6'<?-,f. ~0 I '2... { 

,S.l.. )~ J "':1-t./ /. 33 593-9 12 z. 
2... 'Z-e I -=rs- I • 3~ £87-.i:> 12D 

143. Z5 .s__j_ 0 .9+- - /2.2 
3 ~0 , 5"R f. 0 l{ l;'t3 .7? J22 

A4- .Sc::. I 1-l [. 2'6 c;<t(;. ( 123 
4 4to --:f{ I -2g .::;9?5.1 !'22. 

As. 4<;; 9-"ef I, =1-Cb {;,D"Z.., 2.. /21 
5 5o ( 'i2. 1 <b~ (:,6£"",s- I 2Z. 

f>.C:., 5s J q;:;.. J.~s {,. ()~ l ( t'22.. 
c Go t1D /.102... CI2.b 1'2.3 

~l(,.t~\ 

Er 5 • ") 1 L !:>"") ")(,. ~J6 )')..~ 

I )0 • '·II \_Q'l ~1\.'1 ~~~ 
~2.. \'> ,"<) 1 I Q~ 6,0.~-~ l'l.-:5 

2.... 'J.O ,"'l) I· ').'ry _10~5 .":J j'Ll 
.E3 'l5 ~so .9() - 115 

3 :SD • S\:1 ,<'<JD ~75/·S I IJ,g 
.B_4_ ~55_ .Js 1.s3 ~~<-!-~ J')/ 

4 L.ftl -~ f·S3 (p?:"J. :s 12~ 
.:9o 'ic:; .~ f.J.iS ~4n.fn \'}D 

5 So )"61 V1c; (d.j~-~ I'.J.:,l 
HC. S'S •01 \-'1'\? fvt.f''7 .I i'J.I 
~ (,() .~o I·Z-ttf_ _bSD·1 IIJ.'J. 

-- ---
~ sg ~ fg_ '?'}_ 

-

v:\Otf~\ENV\ONOl\Sour~ T..u"'R\f"...tdD.ai~Fomn\bo~ FMofdShM1.ah. 

EPA lsoki. Field Sheet 

£'3 Pitot Number 

~.s Pitot Coefficient 

~e. StackTC I.D. 

+. 75. Oven Boxi.D. 

f-B:s lmpinger Out I. D. 
Nozzle Size 

l . C>C>8, XADTrapi.D. 

Temperature Readings in Degrees Farenheit 

Probe 
Oven 

lmpinger Aux 
Meter 

Box Inlet 

2.'54- '253> r;;c;. 7_3 ~9 
25.4-_ '2.52 C:.4- 7z.._ 2r 
2S~. 2s.--5 ft.t/ -;;( c, I 
2.c:;=t- 2SZ.... GZ- 1-1 c;3 

2.G!f 2_S_t.j _h_L 7-L CJ3 
z-r..;- 7s-t/ t,7_ -:t-2.. 93· 
:2S"f. 2S"if 

' i 7-2 93 
2'5S 25.7 c;D ".:7-3 93 
ZS'3 26'/ c;.o -=rtf 9C/ 
2.£~ 252... bQ -:;-;;- 9'1 
25'6 _2_$3 b~ 71-t, _q't_ 
255 2S'! G~ -:;r;s qL( 

~'SS Q$] ~7) ""ll ~'6 
'J.ss J.lc;!l c;..z, '"ll 9o 
'1'5!.-f ~':>I so '/} 91 
'.{S'1 'l':>'1 5~ ~I 9Q 
-Qc;i QS~ ~) "')Q ~~ 
:lS'1 ~91 5~ "JFJ. l..f;,l 

~ss 'JS'ol SQ '7~ CJJ 
'2'50 ~Si s·J 'J•J. <=iJ 
~ Q$l1 Si _'l_i.f ~~ 
~5$ :J.S'~ C)~ "'1'1 'i'J. 
'J.'? .) ~'SI t;'J ")"' 'I'd. 
2st1 ~53 51 "/5 9~ 

-

P4B 
.84-
~ 

.5 
~ :ro -\ 

, 2,c:."'S, 

Meter Vacuum 
Outlet (in. hg) 

Be;> 4 r--
~9- 4-_ 
gg. 4 
88 '-/ 
8~ Lf 
f.8 _y 
?,8 1../ 
~-:;_ ·s-
i-{~ s. 
8-:{- dJ' 
87- .~ 
~-r _5_ 

•• 
Methods Performed #J. -rs /11. Zo"L 

Initial 
Mid 
Mid 

Final 

Comments/Notes 

j 
I 

i 

5~P 2to0 

L 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

JO fi> o I· J/ v 

L '-' ou~ v ~ 
lmpinger Data {vol) 

# Initial Final 
1 0 b4 
2 0 CL 

3 too 1.:28 
4 
5 
6 

Silica Gel Data {gm) I 

# Initial Final I 
1 .:2.7/... '5 lc14Cj ·~ I 

2 I 

Moisture Gain 

I± mi. 
.Q. 3 gm 

-~ 5 S+c..,f., 'J.JI "$ 
¥(,. s I\ I Total 
)?"~ 4 
"?0 LJ 
¥'C. Cj_ Filter Data 

'.?~ '1' # Number Tare I 

1S 11 1 

'hS 4 2 
D5 s 3 
"tiS 1-f 
1;5 1.-f · Molecular Weight Data(%) 

~5 5 # 02 C02 
1 . &o.31o tJ.9.J-
2 
3 

Avg 
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Method 26A 

• 

• 



• 

• 

• 

Parameter: RY.n..1 

11!1 lllllll 

7,250 2.13 

10,000 1.53 

Where: 
Pollutant Emission Concentration: 
mg= total sample collected, milligrams 

HCL/Cl2 Results Summary 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

JlJ!n.Z ~ 

lbthr ~g llllJll lbthr 11!1 llllJll lbthr 

0.292 G:!QQJ 1.78 0.244 WQQJ 2.25 0.321 

0.402 ~ 1.67 0.440 l13,ooo I 2.06 0.563 

mg/dscm =milligrams of pollutant per dry standard cubic meter sampled= [mgfdscf) x (35.314 cubic feetfcubic meter) 
ppm= parts per million =((mgfdscm x 24.041iters/mol)fmol.wt)) 

Pollutant Emission Rate: 
ib/hr= pounds ofpollutantemitted per hour= mg/1000/((453.59 g/ib)/(dscf)) x dscfm x 60 minfhr 

~ 

11!1 llllJll lbthr ' 

6,917 2.05 0.285 

11,333 1.75 0.469 

fW· D'BRII:N 6 GI:RI: 



Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume, (VM)ft3 

Initial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
%CO 

Calculatjoos 

Vw(std), scf = 
Vm( std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft/sec = 
Qs,acfm = 
Qs(std); dscfm = 
lsokinetic Sampling Rate,% 

~ 
An =area of the nozzle 
As = area of the stack 

. Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

25Apr12 
0904-1150 

120 
0.212 
0.84 

0.990 
2.01 
40.5 

0 
0 

8.95 
28.6 
0;75 

0.9113 

120 
14.6 

134.6 

6.336 
79.088 
0.074 
28.94 
28.12 
55.5 

. 29,799 
24,054 
100.0 / 

25Apr12 
1335-1635 

120 
0.212 
0.84 

0.990 
2.01 
40.5 

0 
0 

8.95 
28.5 
0.75 

90.6 
1.74 

0.9132 

120 
15.9 

135.9 

6.397 
79 .. 567 
0.074 
28.92 
28.11 
55.7 

29,923 
24,058 
10Q.6 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*VIc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md =molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt dP) x [Sq.Rt (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 
lsokinetic sampling ri!te = {(Ts(R)) x [(0.00267 x VIc)+ (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60) 

26Apr12 
0850-1130 

120 
0.203 
0.84 

0.990 
2.01 
40.5 

0 
0 

8.95 
28.8 
0.75 

80.9 
1.54 

0.9497 

124 
14 

138 

6.496 
76.512 
0.078 
28.93 
28.07 
57.7 

30,979 
25,066 
101.3 

(@3 O'BRIEN 6 GERE 
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• 
Field Data Summary 

General Dynamics OTS Munition Services 
Building 3 Main Exhaust 

Joplin, MO 

• 

@® O'BRIEN 6 GERE 
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : M JGA 
Recovered by : J . ~Dr Ito rJ Recovered by : :r. Gor 110:0 Recovered by : T 6or .N1o ~ 

Run No. ) Date: ()Lj.,b··l~ RunNo. J.. Date: {)~-.25 ~t;; RunNo. 3 Date: o'-1, 16---/'1.. 
XAD Module No. : - XAD Module No. : ~ XAD Module No. : -
Filter No.: MU.A ' Filter No. : 11U..A Filter No.: /1..J...t.A . 

Jmplnger No. and Volume lmpinger No. and Volume lmpinger No. and Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (mL) (ml) (ml) No. (ml) (ml) (ml) No. (ml) (mL) (ml) 

1 
!Do J6~ flO 1 IOO JoV 5?- 1 

/00 I yt; 7?. 
2 ( J Lf S5 2 

. 
/Jb 7:L 2 11{ '~ IDD )DO )OD • 

3 /00 lo~ ~2 3 lOO I bLJ s(r 3 )oo (b~ l) 
4 

IOD 9~- 58 4 
/DO 1G s~ 4 /DO too 7' 

5 SG 5 56 5 S& 
. 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals ~00 Sf2o /62.0 Totals '100. 5d.D /ole Totals J./{;0 S..J'-1 1.2/f 
1(1- :• 1'"''~·.· Initial Final ~~·~ ~-;~:J~.i.~J {f'r :c ,r~-.111 Initial Final ~:-~!:.\-~~,:~~ :l~.J~1,~/~.~~ Initial Final ·. -· ' : ' ~··~? ;"•j •. 1 ... ~. •'J.I ,- ~-- ~.~.· \._tJ t .~ • 1·. ,:;· ~ ~··<'t ·~ 
:J r'JJi';~.'~J:l (g) (g) DIFF: ht.r.f_ -~>t.·. ;!l (g) (g) DIFF: . L ~.~ '.+, '· (g) (g) DIFF: 

Silica 
215.0 ]~q.~ lf6 

Silica 275.1 ;z q/.0 IS.q 
Silica 

11g.5 2W.5 ry Gel Gel Gel 

Final Net Moisture Gain: /W.9 Final Net Moisture Gain: 13).(/ Final Net Moisture Gain: 138 
E:\AECOM laptop transfer 2012\My Oocs\EBV\Test Oatai{M23 Moisture Recovery.xls]A • 



• EPA lsoki. Field Sheet • 
Methods Performed . AA 26A 

Client G~. D Run Number gi Pitot Number 1?.4/J. 
Location ~opj._,.~ ~Q. Stack Diameter -4e.·2s Pitot Coefficient 8A-
Source '&o,.. DelL•'!\ '? S7.Ac:Kt.=XH, Barometric Pres. ..ZB.(f; StackTC I.D. e~A 
Date 4 - 2. S - i z_ . Static Pressure • .;... .. '75 Oven Box I.D. e~ :i 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

Initial Is;" , CC,3 ;/ :,/' 

Operators '""1 .... :s • ~ ;.& ' M!2 Meter Box# 7 lmpinger Out I.D. IC$' Mid ,d) .col 
Start Time a~~4- Meter delta H 2,o( Nozzle Size - ;.2.,{::;..,.,. 
End Time If'&~ Meter Gamma •. ~<;;>o XADTrap I.D. 

Mid 
Rnal ~ "' 002... v t/ 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit lmpinger Data (vol) 

Point Time Head· Setting Volume Stack Probe 
Oven 

lmpinger Aux 
Meter Meter Vacuum Comments/Notes 

(min) (in. H20) (in. H20) (ff') Box Inlet Outlet (in. hg) 
# Initial Rnal 
1 iOO .QOio 

At ~ ~6 i t. 4-- ) 5~. i'Zg, He! 255 ::2_~ €~ - '27_ ""7~ _2_ 2 iOO tf.4 
I jc;. ~8_£::. A .7 4- 'T{;.Z ,go I i4- -'5S "2~ Cf - /7 7?.. 2._ 3 iDO I~ 

A2- 1-:>"" .,7'7 I. ~.3 l~b ~ 117 2~ ?_~~ C;5. - 7-R 77 2. 4 'no '1t~ 
~ .z.~ ~ s:; s- 1.74- I~CJ.>b<:l U6 ~<;_<;: 259' CJ - "7ej "71 ~ 5 S& 

f\,., z.~ -So i~~4- ( {?>. ~0 f2D 254- 23/ tGz - 90 7B 2.. ~ ---

:-::. ~ .. · '77 J.se (7<:; . .So ll_/~ 254- 251 .r:;;'3 - SJ 7~ L . 

~u.. ::ss- • '1.:S"" 1.53 ;7~ .5'0 /11 ~~~s z..s""" <63 - ~2.. 7tl!. :L Silica Gel Data (gm) 

4- 4c , lo J • 4-:5 t34~co 119' .2.&Jt. ·2-S'b b3- - e.z 78 < # Initial Final 

A~ 4s- .,SO I ,G-4- r87.2,o (~ ?~h 258. ~4- - g'.?S 79 Z- 1 .075"-0 J Q8'i_b 
) .S"f:> .ss i ,.,~ J'}o • .fa I"Z. o 25d> 2F:;S -~ 5 - 8.4- So _2. 2 I 

p..., ss: ,. ~0 /.B4 r 94 .le j_'Z.c: 'Z-56 255 ~-4 - 84- 8.o 2.. 
~ 6c ..... 9~ I. '74- j ~;. ce JJ<l. 2_-6~ l2~ c:::"~ - g4- lb-eJ 'Z \oe:.4- Moisture Gain 

2ol. 7:771 i.;JO mi. 
i tf.. lo gm 

t3· ). o-f" t ·0 1..o~ 2 ~ t,_~-;;s;- 12..D ~ 2.S3 c.;] - _£~ P>-z....... 2_ 1 c~o 

I • i .lb J- 0 ;;>,oc=:- z.,.c;:;.' 2..o H9 2?4- 2."5~ <:;;<:;: - BG. .R3 2_ 131./-9 Total 
17_ i.J~ ... q z. f .• SB Zo~~t:o t'Z.O 'ZS' 2S''3- tf7 - 8.7 g:s z_ 

~ l.z_c .... 94- f. t'/7... 2t'? ~e ~~ 25'1 z.ss. C7 - se ~3 z._ 

?J I ,1--r' ~92__. l-eg z.Lc;., sc. _1.2~ .25'6 _2~6 67 .. ~ ~~ P.-y., ?_ Filter Data 

3 l ~GI , ('>A i.8.4- ZU/. Se> I'Z.'Z- :25.5 'Z56 <67 - ~ 85 2 # Number Tare 

4 1.55 .7~ (. l:.o 2::z4. :7~ 12..2.. ?_~4- '?t;S G '7 - 9v 8G 2. 1 H.:lfoA ~r~d 
If ;.~ .57) .. /rOZ.. •22. 7_' f!J 0 { z "2- 7_~ ~ 4S - 9!) ~.c _7.. 2 

5 r_. 4S" ·' 9'7 .L !i~ Z31. t:.c. 12.~ 2~h ~S"-<; 47 - 96 BS" 2- 3 

' l·SO ,_"Je; )_, 4-:; 2.34. 2.0 i2.4 -'21:)"6 257 47 - ~a Be; z_ 

~ I·S'> •)813 i r<lo cz :;q', ID lrz '? "2,<:;"".4- '7.~ 4-"1 90 t;f:.· 2- Molecular Weight Data(%) 

G. 'l' "'0 ·"'!5 r. s-3 2:4::.. J.-0 /£.~ lzs-~ 27Z- 4/ --r "lt: 86 z fl5V # 02 C02 
r 1 ~0 i.l'{ IJ-74-. 24--5: ~xt:. - - - --- - - - - -- - -··- -

2 
3 

Avg 

V:\OttiCi:-Q;!-\(NV\ONOl\Sourct"li'Stkla\Ficld 0~~ fGnm\ko~Uc;\ho F"~ SN.ofl:.lth. ~-0~. 
(@9 OBRIEN 6 GEAE 



·. 
EPA lsokinetic Field Sheet 

Methods Performed 11 zc,A 

Client ~~ D 
Location ~"~l£2l~ g 

Source £:r~ctL ~-
Date 4 -Z5- lZ.. 
Operators ;gs 
Start Time )3.,15 
End Time \b7.>" 

Run Number Pz Pitot Number e. 4-A-
Stack Diameter 4-a-5 Pitot Coefficient . .e4-
Barometric .Pres. zs . .s StackTC LD. P4-A. 
Static Pressure ±-12. Oven Box 1:D. 3 
Meter Box# z lmpinger Out LD. iB 
Meter delta H '~ . ..:::i Nozzle Size ,2::12-
Meter Gamma ,qqo XADTrap LD. -

Leak Check Rates 

Sample Rate Pitot 

in. cfm + -
Initial iO ,<:1<:.~ ·.; v 
~id e ,=-..,· 
-.Mid I I 

Final s . c:::.c:•z. v 1/ .-./ 

M~ter I Temperature Readings in Degrees Farenheit Velocity I Orifice 
Head Setting Volume Oven 

(in. H20) (in. 1:120) I (ft") I Stack I Probe I Box I lmpinger 

Sample I Sample 
Point Time 

(min) ~ 
Aux 

Meter I Vacuum I Comments/Notes 
Outlet (in. hg) 

lmpinger Data (vol) 

# 
1 

A, "7 I' c I 2 . 0 6 I 24~ .. (~~l_jj tl2SL:J2::s_c;;;l -4 7 -- gc,_ I .3 2 

I '0 ,. o I 2. o~l '2.4-S.----..-.Qf i-z..er~s71 tJ_st;"l 4--2... --~<:;; I -3 3 

1>-z. _1·5 ;.·t I a.~-s.l-2.s'2-.cjol 1lll.Zs~l4:S;L 44- P.c. lA 4 
"2- l.o 1. ; I 2,e-;. I 2sc,_. ~~ 11~ res61 "2£z I .4s ~I 4- 5 

P--3 z...::; ~~~I I. g>4-l-Uo, ~ ]Jz el-zs Cl-:zs-sl 45 8c::; I 4 6 

.3 3o .~-el'h· s~ 12b4. 3oll2..t l"2s5l?59>1 46 ~~-~ 

IL4 3s_ .-4v I ---62.-l·z_~-.ie I fZDT.Z:SY-1 :2G!I 46 E<r I 4- Silica Gel Data (gm) 

4 4o 
AS 4.z:::; 

, ...:s"51 6--"1 1 I 211 ·~o I lz.~ I ~~12571 2[6 
~'2-1 r 21 1 "2"74. 10 l·rzsl~5c:;;l~c;41 a~ 

B'7 I t. 
BA I q_ 

# Initial Final 
,. ,. 

1 a7S". r Dtt J. o 
§ 5o -- ~ £> I I, 84; I 2.:z'2 to IL2J I ~4(;254-l 4& aa__l_ A- I ___ l@_j~ 2..~ 2 I 
A~ 55 ... ~6 I I ,~4-l ?_~-,c:t_oll_2(!:)1~-541 26"4-l '.$6 S?E& I 4- I z~ .... ~.:;~ 

G 6~ , .c;· s: I ,_, ~ I :2.$"1, 7o l12 o I zsz.l zsc. I +'?' - s ~ I 4-- I ~ ; 4--3 '5 Moisture Gain 

.2/!E 7.1Nr! , ~~ i4q:6 
/ 

i;)..O mi. 
15-9 gm 

"2:1_!2>1_ 
9\.3 1- 9'J 

~]<...._. ~7_. ~97 
4- I ~~ /&>-::>..S 

!J&I .Q."?-11---:78 ..2. M. 7~d_}_1 <t_ I 2...:;-L I .z.s.-31 ~7 t.o~ 
~"7 I 1.7~ ..,_-q, .-4c 111 s I u~ l2s.s I s 1 L I ,/0 1 Js.a; Total 

1"8~ l,J~ ~.2...1 I.~~ 7 o.L:2..cl i?_ol :2..:;-d~59J 57 ~4--1 GJr 4 
't I. ·z.c ., 552]f.ss ~'r5'_,q D I /2../ I 2sc::l zs4l £; b ~.c..l-71 4/-

G;~l ~. 
~51 ap_L 
9' ... s I-~) 

-- ~2:.1 -r., at; 3o.z ,-:;.o I l2z ... l 2<571 :2551 c;-.b 4-
A--_ 

d. ~ol L h~ :-

L, 2..5:' ITS:;-
• ~OZl r .s~ ~" .. 4-c I t 2..iJ :ld$'~1 zs31 ~7 ,2. lr~ 

~9.~c I f rll7.6tlz~l ~ l!?c; (, 35 

Filter Data 

# Number Tare 
1 M.:U.A • .J. .,._ ·" 

It 4- t.~ I GBI J (4-o ~ 1.4- • 0 I I I I 9'1 2551 ~t:;z.l 5~ ~> I <!J>r 4- 2 . ~I '71 
l!?s I ~_L_ 
~4.- I ~~ 

4-
._ '+ 

4-
- -._,,:}1 -T~ 2 ~~-_{_o l_t 1_§'1 ·Z-?6125 ib 52 j}{!_ _1_.4.~ 

9 ~ 4= I 1. t:i? . ~i.t- ~ T_1_(~ I Q.s4-12 54-58 s- {, S"lJ 
. ~4-1 1 C,1. ~z4.!!1b I tz.9l 2~t:l?.c)41 ~ 1ft~ l..>S 

3 

Molecular Weight Data (%) 

6 2. eo ,:qc I {.'f? 3 2.9_ 4.:::. ltz.31 Zot:.l2ffi~l ~4-1-?o 4- /'t;-?~ # 02 C02 

I ~;"'2.18 2 1 .:2o. S'"l n.t3 
2 
3 

L_Avg __ 
-

v'"'"""""'."''''"'""""""~'•~\ko-k\,..,~.....,.~ • @!J aBRIENWRE 



• EPA lsoki. Field Sheet • 
Methods Performed N/2-bA 

Client G-EW ~ Run Number [<3. Pitot Number " f4-A. 
Location :::::36&. !!!.)· N a Stack Diameter ~.s Pitot Coefficient .B4-
Source l?..u1 r;.(~r,;_ S SZ.~~e.c:.~- Barometric Pres. 2~·g Stack TC I.D. P4-.A 
Date 4 -g{, 0 (2- Static Pressure ~.:zs Oven Box I.D. .3 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

Initial ID oo·2- v v 
Operators ...::1i:s, P~. Mf {,?-G Meter Box# "7 lmpinger Out I.D. 1'5 Mid 

Start Time oS Se> Meter delta H z.~r Nozzle Size , '2.o~ Mid 

End Time II~D Meter Gamma .9>9o XADTrap LD. Final ........;;;____ - oo 2.- :/ v 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit lmpinger Data (vol) 

Point Time Head Setting Volume 
Stack Probe 

Oven 
lmpinger Aux 

Meter Meter 'vacuum Comments/Notes 
(min) (in. H20) (in. H20) (ft') Box ·Inlet Outlet (in. hg) 

# Initial Rnal 
1 \00 l~b 

,41 S" .Ce. • CJ 2.. 1.34-t'1 -~27 l-u 24-9 Z.C?3 57 - 7S. ?E .? 2 )00 !01 4 
I 10 .);4 i. 42- $5':3,,. 7<D 12..J '25'-;; Z57 3<)1" - &i 7ce;; z.... 3 IN) loY. 

'2..- ,c::;- 84- r , 4-z._ .5lSS <So izo ZE4- .Q.S<;; <38 - _82- .77 '2-- 4 IDO IDD 
z_. 2.6 -8.4- .47 ;35"8. 9e /?.o z.s~ 257 89 - 8~ 77 2-- 5 SG-
3 2S , //_ /.2.2 2Cr,.~c; 'IZI £52. 2.:54 "'il-o - ..$S<::,.. 77 "z.. 6 
.3 ~ ... ·7~ J. 2.2.. &;:4-~ ~0 (z.o Z5S 2s4- 4z_ - .R:S 77 2.. 
4- 5~ ~0 ·;.s.:;. =<\hr ar /'2.{ 2..56 '2.St::, t. z - 82. 77 z. Silica Gel Data (gm) 

.4 4-z::> ... 9-z_ i -5<;; ~"71.·4-o liB. 254- 2..55 ...:1 2- - 82 '7-7 2.. # Initial Final 
.:;;- ~- 1_. I ; ~7_ ..,~4- .f0_ LL OJ_ 7%4- 1-z_.s::r .tz.. - P,r 1'7 Z- 1 .;n~.s 1 .:2cp.s 
5""· ~ I I t { .'F-,7 3?8~'2.0 (2.-0 ~-~'(., e5G ~:? - €z. 77 :z.. 2 I 
c; .s;;s- J, .( I , fl.7 :?& - c;;, II~ Q.st=.. '2.S4 ~=-?:, - ~?_ 77 ?.. 
b c;;o L1 t .e>? 3&5-~0 (J I Zc:;c:, .Z« 4-::a, - :55? /7 z_ t3950 Moisture Gain 

.88 9.s;5'$ ldt 1.-J mi. . I '-f gm 

16'1 I ,c:;" v.ttco i .fo=f :3S9.C32 /2:o 7~1 2SI 63 - Bz. -:73 2.. ~n112-' /D7~ 

i J,lo o,qg ,t.,'T 3'1_:3.3 12v ').53 252- _49 - .8...2_ "'7-8 z /38' Total 
z._. 

''""' f). 9fo L&'3 3't{,,q /2.0 253 .JN9 L/9 - 8'-/ -=t9 2.. 
z.. r .~o (} • ct \ ,.)) i.£oo. '3 l!~ 2SI '75Z.. ~c ;5, - 8~ ~.:; z. 
3 i 0 2'5 D ''l.:3 J,S'd. 4o:? CJ 118 2'S'2- 2-:.2.. Sl - 8b ~·. 2_ Filter Data 
3 i· 3c o.f1.3 ,,58 L{o-=r3 121 l.s;z_ 2~'11 51 - 86 8D 2 # Number Tare 

4 1 • .3.G o.~s l-ID L.fiO.q, ~~~ 0.9-1 2-SJ S"~ - 0'1. 'i?Q '1 1 M26fl.. U..rrfa.,--ec( 

4 t·-4-o 0.">0 . JC, t-JJL.f.O 1'2~ ~$!.) {lS'~ S3 - "S1 ~ 8 2 
:;;; £,4-r 0-~ l-Sl Lfl~-0 J.l).o ~Slo 'JSD S'- - 9;'1 ~ -~ 3 

5' (.s-o ·a.~ 1-"S1 J...I'Jb. ~ 1/J I QS:! ~Sl t;3 7:1'' "60 -::;. 
<;;;; } . S'S" 1.1 I© !.il)~-9 l'l) ~SQ. ~S) c::::_:y . - <b'7 _?l -::? Molecular Weight Data (%) 

~ ~ ).\ 1·'32 ltJ 'S'') ."'/ I \l).o ~S'J l).<;f c;.3 - ~ ~~~ ~~ # 02 C02 

'111 ~q - 1 .:lo. 4-8 {). ./,<f' 
2 
3 . Avg 

V:\OHicL"-OPio\[tN\Dtv01\5ouft«!Te\l.ltt«\Fwld ~ Forrm\he~ic\h.o IMold Shffl:.lll-. 
@ij O'BRIEN S GERE 
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Method 29 

• 

• 



• 
Runt 

• 
Multi-metals Results Summary 

Total ofFront-Halfand Back-Half Analyses 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

Run2 · Run3 

Parameter: (Total ug) (ugfdscm) (gfmin) (lb/hr) . (Total ug) ( ug/ dscm) (g/min) (lb/hr) (To~l ug) (ugfdscm) (g/min) 

Arsenic 
Beryllium 
Cadium 
Chromium 
Le;~d 

Where: 

0.51 3.49E-04 4.61E-05 0.49 3.57E-04 
0.13 8.71E-05 1.15E-05 
0.13 8.71E-05 1.15E-05 

0.12 , 8.92E-05 
0.12 8.92E-05 

0.23 1:59E-04 2.10E-05 0.26 1.85E-04 
0.82 0.26 " 1,79E-04 2.36E-05 0.41 2.95E-04 

Total ug= Total sample collected, micrograms 

ugfdscm =grams of pollutant per dry standard cubic meter= (ugfdscf) x (35.314 cubic feetfcubic.meter) 
g/min =grams per minute, emission rate= ugfdscf x DSCFM x 1 gram/l.OOE+06'ug 
lb/hr =pounds per hour emission rate= g/min x 60 minfhour/(453.59 gflb) 

l.\l;n..l~t171\i'JPMliloJI:l.~~.-fa\fii-II\I"...WII.IU.\IIW(lN:t'J_.......I.l .... .JJdoo' 

4.72E-05 r--'1,60 0.53 3.47E-04 
l.lBE-05 0.40 0.13 8.68E-05 
1.18E-05 0.40 0.13 8.68E-05 
2.45E-05 0.33 0.11 7.16E-05 
3.90E-05 1.22 

•. 
0.40 2.65E-04 

• 

Average 

(lb/hr). (ug/dscm) (gfmin) (lb/hr) 

4.59E-05 0.51 3.51E-04 4.64E-05 
1.15E-05 0.13. 8.77E-05 1.16E-05 
1.15E-OS 0.13 8.77E-05 1.16E-05 
9.47E-06 0.20 1.39E-04 1.83E-05 
3.50E-05 0.36 2.46E-04 3.25E-05 

~ OBRIEN 6 GERE 



Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume (VM)ft3 

Initial · 
Final 
Difference 

Ave. Stack Temperature, Ts{F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H; inches of H20 
Ave; Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws=-
Md= 
Ms= 
Vs, ft/sec = 
Qs,acfm = 
Qs(std), dscfm = 
Isokinetic Sampling Rate, % 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

26Apr12 
1312-1535 

120 
0.252 
0.84 

0.990 
'2.01 
40.5 

0 
0 

8.95 
28.8 
0.75 

3.35 
0.9121 

166 
23.5 

189.5 

8.920 
110.851 

0.074 
28.93 
28.12 
55.4 

29,726 
24,150 

98.8 

26Apr12 
1650-1905 

120 
0.252 
0.84 

0.990 
2.01 
40.5 

0 
0 

8.95 
28.8 
0.75 

93.1 
3.74 

0.9617 

165 
23 

188 

8.849 
114.594 

0.072 
28.95 
28.17 
58.2 

31,256 
25,567 

96.5 

Vw(std) =volume of water vapor in gas; standard conditions= 0.04707*Vlc • 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) · 
Md =molecular weight of stack gas, dry basis= (0.44 x%C02)+ (0.32 x%02) + (0.28 x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= (Md x (1-Bws)] + (18.0 x Bws) . 
Vs =stack gas velocity = 85.49 x Cp x (avg. Sq.R~. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 
lsokinetic sampling rate'= {(Ts(R)) x ((0.00267 x VIc)+ (Vm(std)/17.647)] x 100)/(Time x vs x Ps x An x60) 

26Apr12 
2000-2213 

120 
0.252 
0.84 

0.990 
2.01 
40.5 

0 
0 

8.95 
28.8 
0.75 

0.8855 

179 
22.3 

201.3 

9.475 
107.505 
0.081 
28.96 
28.07 
53.8 

28,851 
23,329 

99.2 

@!J· O'BRIEN 6 GERE 

• 

• 
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• 

l:\cm.Dyn;amM.~lJ74\49064.Bkld·Swrrr-Em\N·D\F'tcid D.ab\Bklnl MZ'tml't:lls l.UJ.xkJr; 

• 
Field Data Summary 

General Dynamics OTS Munition Services 
Building 3 Main Exhaust 

Joplin, MO 

• 

@ij O'BRIEN 6 GERE 



• 
@£) O'BRIEN 6 GERE 

SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : tt I) q 
Recovered by : I . tDI' fio ._) Recovered by : r. 6off10,J Recovered by : J. &.w f1o,..__) 

Run No. 

' 
Date: ()~-lt_-1_.2_ Run No. 2 Date: o'-/·)i-1'- Run No. 3 Date: (j '-/ ~).6-/2 

XAD Module No. : - XAD Module No. : - XAD Module No. : -
Filter No.: r\:2.'1- R \ Filter No.: 'M2'1- R:L Filter No.: 112<1- f23 

lmpinger No. and Volume lmpinger No. and Volume lmplnger No. and Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (mL) (ml) (ml) No. (ml) (ml) (ml) No. (ml) .tmL) (ml) 

1 /oD ~ fD .51 1 /DO 210 32 1 Joo J~O 33 

2 loo l~q 35 2 /00 13& 3'( 2 )00 }3~ 3( • 
3 0 g 34 3 0 7 3~ 3 0 s· J~ 

4 S& 4 Sb· 4 56 
5 5 5 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals ti.OD 3blo l~h Totals tloo 3"5 lbS_.... Totals 2oJ 3/lJ 1'7~ 
~:··~:·;~·.!1~:·~·,1 Initial Final ~:s~i~~: _?~i .~::\ t;1(•: ct'';.,.t,;._o) Initial Final ~~~!~ j~~; .. :_:~~ '· ~ .~~ .. ·-·~ ·~~4.-_:.J · initial Final :~;~~r~~:.!_i,~~J, 

(g) (g) DIFF: 
";!':~~·:.;;·.~~ 

(g) (g) DIFF: 
~-,: tJ·-:1~~ 

(g) (g) DIFF: ... ~:;.~·. ··":'3~1 ~'II.~·fl,); 1 ·~·~\f.;~~:.iilJ 
Silica 

J~J.t 3oL .l JJ.) 
Silica ~ ~- A~ 

Silica 
~7f.~ 3cl.a ~2.) Gel Gel Gel 

Final Net Moisture Gain: . 118.( Final Neti.ldi~ure ~ll.~: ~~~ Final Net Moisture Gain: :J.o I.) 
E:\AECOM laplop transfer 2012\My Docs\EBV\Tesl Oalai[M23 Moislure Recovery.xls)A 

• 



• • • EPA lsokinetic Field Sheet 

Methods Performed M.m_ 
Client G~L:l,.J ~nc:,I\"'HS Run Number g l· Pitot Number PL..f- A 
Location \5~~);1'\j Q Stack Diameter ~'0. c-t Pitot Coefficient • 'W.f 
Source s:r.:=:J.£ <3!~ Barometric Pres. 1).~.~ StackTC I.D. P'-1 - 11 
Date L4- ~{. - )~ Static Pressure + . "')S Oven Box I.D. ~~-3 Initial 
Operators -:Js , ~G , B '1\ fl\ S Meter Box# VIB-~ lmpinger Out I. D. 16 -15 
Start Time I> l'l. Meter delta H "J, 01 Nozzle Size -~P::z r~2 

Mid 
Mid 

End Time t.t73s-" Meter Gamma -~() XAD Trap J.D. Rnal 

'Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Head Setting Volume St k p ob Oven 1 • A Meter Meter Vacuum Comments/Notes 
(min) (in. H20) (in. H20) (ft"') ac r e Box mplnger ux Inlet Outlet (in. hg) -

A I S ·W ~- ~"!:) '1~1 · '~'J L'J.a ~"51 ~~ {,L{ - qn ~ Lf 
1 'o .")'l 3_-~ t.f3(,_.~ J'J.4d. S"S'1 ~ss 4f.; - 9';). ern. y 

:;) 1S .Cb ':>.(oa '-/111."3 I'll I)SD 'Jg-f L.j~ - 9'1 '?:7 '-f 
~ ~o ·C:.!l. ~-!..f6 4Lf5-'l 19-) 'JSb -:J.Cj..f J...f'J - Ci"i '6-c "<._ 
~ CJ.<:. • C.,'") IJ. ~D "tsc. o IQ.l ';F}; O:sta ~9 - '15_ "n ~ 
.3 "3t::> _ ss 'J. '-lu '-f91- J 1'10 f'J..g; %s so - qs '6-) ~ 
~ -qs .9d- '3-G~ yr;r;.LJ· t'd-l ')$ /)..$ s1 - 95 '69 es. s 
'1 £..f o • ~'} ~ . ,t;~ ~'?>J. I ';l.c ')..'SS ~S'i t;:,) 'ib _So S_ 
5 yc; • CjS 3. ego if~t"d' IllS ~ '25'1 Stl- - 9 Co '=l 0 5 
S so -~~ ~ '(D t..f'/L.f.4 · \lla '1Sb g.~'i S? - 90 9o ~ 
~ 'SS ."j(. ~ ~Lf J..fl<:;·\7 lil ~~ ~S'-l S~ .- SS 90 5 
rc fao • tqt, .12.. .c?Y Lf'ist; _ ';). 111 12s~ ~s~ r; ~ - 9 s q o s "::>to-or.:> \'112 

4'1o.L1'1S 
Y.J..f~ ' 

i5 I 'oS l.l_e J.f90--~~ J'd.l ~9-1 ·gs' 511 - 91 !~7 S_ ~EJ ILj~ 
I iiO l.~ l.l.CC:> ~~-I 17d.'d- 'JS'i ~~5 l-}'\; - 9!-! I~ S 
D. 1\S ~CJ'-1 ~-~C. - l1'l W1 Q.S'S 'iS - '1~ "6-'1 _c:; 
~ \'J:o , 'll-1 ~::'l? - l"l\ ~s~ QS3 '1'6 - c.r_s ?='! 5_ 
~ \'.lS .~S "?..co £:;1~- & I'd. I fi9-l g,Sh '-1'6 - 9S ~ t; 
?. \':>o .G:.Ci 'J."7fn S i'7-~ I'll ;tl55 ~5Y "'e< - 'iG:. ~ · 5 

Lor \oQ,'7 ;"'<)% ~- i!l S'll· t, !'2D Q<:6 :l?(, LJ'i - 9S 1S'1 Li 
l.f I "\O • "'I~ -;_ ll). 'S')..f.. .(n I'Jo ~S~ llt;S 1-jr> ..._ 'iS _(0 L{_ 
? \"'S . s~ 3. :;z. ?·~z·, +o 11 ~ 2S 4 12.'5<; 4~ -. g.s 9 o .s 
S IS"D . f!;~ 3. 5? '5B7. I 0 (Z. o 2<5'5 ~ 4£, -.._ 'Z"6 ~o s-
t, ) S2 ' 6 '& 't? c::, "Z. 6"42, ~ ; z 0 2£54- :255 4-.g - _'n_ _9'a_ ...s 

_r.. lt'.b_ t:jO ~~-lo_ 547.~o 12o zc;_t; 2.94 <o - ~/ -=?! ~ ~~~ 
t;'"~2 Uz. 

-, --- -- L__- L_- -

Leak Check Rates 
Sample Rate Pitot 
in. 

)0 
12 

~ 

# 
1 
2 
3 
4 

5 
6 

# 
1 
2 

# 
1 
2 
3 

cfm +/ -/ 
().ao-'J. v v 

. co c.. 

,o.r>j v v 
lmpinger Data (vol) 

Initial Rnal 

loo .Q\0 
_\()() \~b 
() ~ 

"S<T 

- -- -- --

Silica Gel Data (gm) 

Initial Final 
;)S'::l.c; l3CL. I 

. I 

Moisture Gain 

I f:.lo mi. 
023-5 gm 

187.5 Total 

Filter Data 
Number Tare 

H-:2'1·12.1 u. •·rl-o:fcA 

Molecular Weight Data{%) 
# 02 C02 
1 .;;o.sa. o.l\ 
2 
3 

Avg 

11:\0ttk,..av..\£NV\Qv0l\Soo.t!C• lntlft:K\F~ D.M• ror~mo\bok-IK\tso flt'ld~lwPI.:ak 
(t4ij OBRIEN 6 GIERE 



EPA lsokinetic Field Sheet 

Methods Performed l"\ Q<l 

Client G.'"J\ill~ ~~""~ <S. Run Number yt.Q. Pitot Number PLf- A 
Location s'::lo8\;l'\ • ~1) Stack Diameter :tD-2 -. Pitot Coefficient ~ 
Source ~!:> ~ .. dt, j3)s).. 3. Barometric Pres. 'J."i.gc StackTC I.D. r'4-A 
Date !:±-~-~~ Static Pressure -+.~ Oven Box I. D. 0\1-3 

Leak Check Rates 

Sample Rate Pitot 
in. cfm +/ -_L 

Initial 10 o.Ooc v v 
Operators ~~G 1 '0~ :1 LS, lvl.q) Meter Box# MB-<7 lmpinger Out I. D. ~b-1~ 
Start Time \ b'? ~ Meter delta H 1)..<::.1 Nozzle Size \ ')5!}) ~ 

Mid \z.. • e~ 'Z.. 
Mid 

End Time If~~ Meter Gamma 'cr; (') XADTrapi.D. - Rnal LZ.. r Do I v v 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit lmpinger Data (vol) 

Point Time Head Setting Volume 
Stack Probe 

Oven lmpinger. Aux 
Meter Meter Vacuum Comments/Notes 

(min) (in. H20) (in. H20) (tr') Box Inlet Outlet (in. hg) 
#. Initial Rnal 
1 ir>D t:::l40 

Ill ~ \.tc -4.40 ?~!l- lfi'7 11to :l~ 1.).~ 5C\ - 9Y qJ \..f 2 \DO i.38 
I \b I. ft. '{.I.\ u t.;;~.9 \\"7 _IJ;l_ 1155 l.fC? - _S~ _q_J _Jj_ 3 (') .., 

J lS l.f~ Lf.I./D ~1- '?, lifo I}; -a 'J~ ?D - ~" crt Lf 4 3&-
~ 'l~c> 1.10 4.'-ftl t;G,<:r. 0 ln ~ !l9~ 51.( - 9G. Cf) '1 5 
'I{ 'l<; ."'lLf 'J. 9' ~-~ 1\'h QSC !l'S s~ - 9£ 9l ~ 6 

- - -----

-; ~0 • '"!Lf 'l.. <=t ~ _2~'i- I lf"'l I_~S~ ~~ L{q - CJS '10 "3 
'1 ~? ."''"t !J.4b 15M .. ~ 11"7 'lS'3 a511 Yi - 'iS ~v ~ Silica Gel Data (gm) 

'1 4o /"l'i Q.%, s~.t:> II~ IJS2 ~s~ "'"1"7 - qs qo ·:g # Initial Final 

~ "''s ~_TI _.g. C1'b 't>~j,_'3 lr7_ ~s~ 'l~ Lf"') - ~s 90 'I 1 ~74-.8 I 0297-8 
5 So ·-~ "'3.'4Q 5CJ_"i)56 il/_ ?.Sb ~I t.r7 - <jS _90 H 2 I 
(0 q; 1-!0 l.f. LfU G,Ql.l. "2. lfl !l$0 ~ H9 - c::~ 9'0 s 
~ "b l-Ib Jf. 'i 0 11~ 2Sl 'lS:l Sl - ~~ 9D c; .. 'Sb.O 1"75t> Moisture Gain 

G.1 S. -gJ{ I \hS mi. 
~3 gm 

~ l Jut:; t.)b 't. '10 f~lC. -'+lfo W1 :.J.SJ ~\.f~ c;~ - 95 9'1 '7 1~""'4fGl 19;05 
I lin 1.10 i.f.'Jb ~~1. 0 1~0 ~ ?,.;;? . '-U... - _3_5 en s \. 188 Total 

Q ItS 1-1~ LJ. l-ID ~IJC. .5 ", :,)'55 ~'5$ Yc. - 9~ -=,) B 
~ l'lo 1-IO 'i. \.fD (p1.'.l - I 119 !2$ a.c;s 1-jq - c;ry c: I 5 
~ IIJ.t; .sy '1. ll. - ll'b 'lst.. _IJS_lf l¥1 - 9Jo CJ _t:; Filter Data 

'3 1~-Q .5"{ '2-\~ 6<'2.t:::o...., I Itt '2.5'2:.. "2.SZ. s~ - 9b '0 .z:- # Number Tare 

'1 I 'iS .• 8~ 1S~ b '{C..+ ~~~ 2<:J ~ L/.'1 - ~j:, ' D -~ 1 M.2.CJ-Il:2 nwec:t 
·L{ ILfo • B«? ~.5"6 t:;t:;l. 2 II!?. Z~l 2.5'1 t/9 - 9£ 0 .£:_ 2 
s ii.1T; .81- .3. '18 C.s:+.3 JIR 252.. 251 :50 - <fb H> 6" 3 
5 I~ • &[I 3 ._b.r{ .f.*,Z.."?, If& 2(""/ 252. ."5 I - 1"1- ~0 6 
~ ISS • Cf I 3.f,c.f ·£.,~,~ I~~ 257. '1.S'"D c;'/ - '1'';1-. 'iO ~ Molecular Weight Data(%) 
(A rr.,-o . c;'( ~;~c. ~"1-2 3 .11~ 2'52- ~~:z. 52. - !18 40 S' # 02 C02 

b"l1.'?'12. 1 o7o. '-1 t').8b 
2 
3 

Avg 

lh\01!.1"""'"'"'"'"""""":''"'"'""'""""""''""',_·· • ~OBRIEN6.E 
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• • • EPA lsokinetic Field Sheet 

Methods Performed [viQ~ 

Client <;~.J ~!:1"'-!hl I.S Run Number R3 Pitot Number py-,q 
Location :;!-..~)"' 1 MO Stack Diameter Lfo.s·· Pitot Coefficient \ "8"1 
Source ~ ... ~ b.j~ ~,J. 1. Barometric Pres. ~~-"it) StackTC J.D. P'-1- .t\ 
Date "i -l"-Y~ Static Pressure -t-~ Oven Box J.D. ~~-3 

Leak Check Rates 
Sample Rate Pitot 
in. cfm +,. "/ 

Initial IO 0. O'Ct> v -../ 
Operators ~n <0 ,sl.5 ~ ~:B 

1 
~ Meter Box# tv~Q.-~ lmpinger Out J.D. 'l"o - }~. 

Start Time ~OO"b Meter delta H Q.a) Nozzle Size .'d~2~~o 
Mid 
Mid 

End Time ~~I'S Meter Gamma ·'9~0 XADTrap J.D. - Final L_8_ p.DOi> ./__ ~,/-

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 
Point Time Head Setting Volume St k P ob Oven 1 . A Meter Meter Vacuum Comments/Notes 

(min) (in. H20) (in. H20) (W) ac r e Box mpmger ux Inlet Outlet (in. hg) 

A r 5 '-~~ Q.'7J; (}1'7. r::s£.6 I I"& 'J-9-1 ;,\~ ~'-1 - ""&~ l~ ~ f.. l 4- I 
I l o · '~ ~-~?. ~~~- I I I '"I ~ ~~~ 1-f'1, - "8'1 "&~ s 
'l IS • ~b I' -~ - \14 ~- ~ L.f'l - '9,{, ~ _3_ 
;.1, ~o -<)~:. ~ -~- ~--r 1._3_ 1r1. -~- -asb _Lf.'J -- · n ~Q '3 
-; ~ .l-(9; -"':l -- IJq 9-SS zc, !.{~ ,. / ~n <iSQ ~ 

1 > ~(\ • Lt'io; \. "\~ '<lOc' D H~ :.t'55 ".lc;L Lf".l ..__ ~ "b~ ~ 
'1 _.q.> ... 9Z. -~- ~g _?o4- ,_ '-o U 'l 2.Ss 2.6"s ~ 4- "-- ~o ez_ _J! I 

'1 'fo . «?~ ,3 "2-2- 7& ~.So II B ~ '25C.. 44- - ~u e Z.. :!-
~ '15_ • S'"7 ~ .4!' _"]-_II;. J.--O I CJ 254- 2~4 4<.: - '?I 8 3 _s 
S Sn .. ~o 3.~;o #l~ .. z.o UB 2~ 2~S 4-7 .._ 9z..- 83 .:s 
(, SS .GJ7 ~ ."1~ 72~~So ll<3 Z5S _2,55 48 - 2Z. 8..3 ± 

_fo (o . e,':'( 3 .~t-8 1--LS· •o 119 254- 2$:?:, -49 _... ~ 2. ~~ 4- ~ (:) P.Jo-o 
734- 15'9 I 

\1, 1 I cJ;. .~8 2--"'lZ- 7W.z.Ac /Z.D f!!54-- ~54- 58 - Bb 82.. 3> ~+~ t9_Lt3 
I I 10 •IS3 3.5-2.... 7~.,.~ 119' Z~ ~ 4..z.. - 8C 82- ~ 

2. 115 82.- ~ ,U "744.7() 110 '2..$~ 2'>C ~ 2-- - 88 8_e,_ 3-. 
':l f!l,(l .. 81 'Z .4~ 7/j.g. 7o ll ~ "255" %4. .4-Z- - ~~ AI 3 
~ 1~5 .[g~ 2...12 7.$~ .4-o l-"2o '2!!6 2$ -4-.2> - 88 e r .L 
"3 r?>o _e~ 2.12- 7S1!;2o 1/t:c. U!r" 7...53 44- - ti,g ~~ 4-
L.f I~S .. 61& ?J7Z. 7~/. Zo 11'? 2S'~ '257 44- - @R S·l .4---
_L.f 1\.fD ._!;, 8 _2. .~'2, ?-.6_1> • 8 I ,_'7 '2..!;-( 2'-/-:f._ 4!1 - ~~( /).{ L/ 
~ 1>-r; • '1'1 3.etb ":/.::n~ itR 2Sb 2'-l.l/ L/f:. - f3' .8\ '{ 
s I Sb • ~., s. '1 b +~. 8 1'20 tS"I Zl{b '(b - R4 Rl _t;' 
(, t<;-c; 1 oo 1./.oo ~82.'2.. llDf 2.JI ~I L/~ - ~S Rt S 
_f (l.o J,oo &.{,oo ;g~.1- ll1 '2~o 2'/B '["::/- -- ~=1- B( 5 

?q5.1+4 -- -

# 
1 

2 
3 
4 

5 
6 

# 
1 
2 

# 
1 
2 
3 

lmpinger Data (vol) 
Initial Final 
\CO 07~0 

iCO 11?.4 
f"l c:; 

SG-

Silica Gel Data (gm) 

Initial Final 
.Q78 .9 I 30L;;l. 

I 

Moisture Gain 
1,'1 mi. 

.Q<>I • .3 _gm 

<>Zo I . '3> Total 

Filter Data 
Number Tare -

M2'H~3 •n-\c...r-ecL 

~ 

Molecular Weight Data(%) 
# 02 C02 
1 .Qo. 3 l.o 0 .C1.2. 
2 
3 

Avg 

V:\Off~\Uf.I\DfwOl\!oou«l!'lt"U'"C\F~o.t•Foum\ho~oc\l)orit'ld~ 
@[0 O'BRIEN 6 GERE 
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Method 23/0010- Initial CPT 
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• 
PCDD / PCDF 
Parameters 

2,3,7,8-TCDD 
i,2,3,7~a:--r'e.cbo 

-1,2:3,4.7FifxCoo -
... 1,2,3,6,7,8-HxCDD 

1,2,3,7,8~9-HxCDD ·

l2I~J&!7)i:_Hp~D~~ 
OCDD 

I TOTAL TEQs (ngfm3) 

_ TOTAL T~Qs (lb/hrl 

• 

• 

Run No. I 

TEF (a) 

1.00 ... 

0.50 
0.10 
0.10 ----
0.10 
0.01 

.. ----· 
0.001 

0.10 
·o.os 
0.50 --. 
0.10 . 
0.10 
0.10 -----
0.10 

.. 0.01- --
----

-· .0.0! 
0.001 

I 

PCDD I PCDF Emission Results Summary- TEQ Basis 

General Dynamics OTS Munition Services 

Building 3 Main Exhaust 

Joplin, MO 

1 I II 2 I II 
pg ngfm3 lbfhr pg ngfmJ lb/hr pg 

TEQ TEQ TEQ TEQ 

37.0 1.29E-02 l.llE-09 42.0 1.38E-02 1.22E·09 54.0 
4:84E-o3 --- .. 25.1 . ·4.14E-o3· 

-~----~-

27.8 4.17E-10 3.64E-10 36.0 ---· illE~ll - -----
3.7 1.29E·04 2.7 8.90E-05 7.84E-12 4.6 
3.1' 1.08E·04 

--- is· 9.30E-12 1.15E-04 1.02E-ll 4.6 ---..----- ---
4:94-E-05 ·2.0-2.2 7.66E-05 6.60E-12 1.5 4.35E-12 

3.3 1.15ios 9.90E·13 3.2 1:05E-05. 9.29E-13 
·- -----

4.7 --- ---- ---- --- ~------- --
11.1 3.86E·06 3.33E-13 10.6 3.49E-06 3.08E-13 13.5 

4~94:.Q 1.72E-01 1.48E·08 __ 4,31_Q. 1.42E-01 1.25E·08 6,730_ 
957 1.67E-OZ 1.44E-09 906 ·1.49E·02 - 1.31E-09 1,450 

559.0 
----- ·--· 

9.23E-02 809.0 9.73E-02 8.39E-09 560.0 !!.13E·D~. 
1.58E-02 ·i.37E-09 

----
455 436 1.44E-02 1.27E·09 696 

4.73E-03 4.o8"E:fo 3.77E·10· _21o:o·~ 136.0 130.0 4.28E·03 
8.42E-04 . '24.5' 24.2 7.26E-11 8.07E-04 7.11E·11 41.0 

14.1 4.91E-04 4.23E-11 13.2 4.35E::W 3.83E-11 19.0 
-62.0 2.i6E~()4 52.0. 1.71E-04 

.. 
-84.0-1.86E-11 1.51E-ll 

17.2 5.99E-05 5T6E-i2 15.5 5.11E-05 4.50E-12 . 24.2' 
- --- .,. ___ 

--.-- ... 
14.1 4.91E-06 4.23E-13 11.3 3.72E-06 3.28E-13 19.4 

= I 0.326 , .. ' 0.288 'f-~- - -. r· .. 
~;. -= 2.81E-08 ' .. 2.53E-08 . 

3 I II Average I 
ngjm3 lb/hr 
TEQ TEQ 

1.72E-02 1:52E·09 
. -----

5.72E-03 5.07E-10 
1.46E-04 1.30E-11 --·---1.46E-04 1.30E-11 
6.36E·OS 5.63E-12-
1.49E·05 ·1.32"E::-iz 

-
4.29E-06 3.80E-13 

2.14E-01 1.89E-08 
Z.31E-OZ -.2.04E-09 . 
1.29E-01 ·1.14E-o8 
2.21E-02 1.96E-o9 
6.68E·03 _ 5.91E-10 -----
1.30E-03 1.15E-10 
6.04E:04- -5.35E-1f 
2.67E-o·r 2.J6E-ii 
7.70E-05 6.81E-12 ----
6.17E-06 5.46E-13 Average 

0.420 0.345 
3.72E·08 3.02E·08 



Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches ofHg 
Static Pressure, inches of H20 
Dcy Gas Meter Sample Yo Iyme. (YM)ft3 

Initial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H,inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collecteg, mls 
Silica Gel, grams 
Total Collected, mls 
ORSATData 

%02 
%C02 
o/oCO 

calculations 

Yw(std), scf = 
Ym(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ftjsec = 
Qs,acfm= 
Qs(std), dscfm = 
lsokinetic Sampling Rate, o/o 

~ 
An= area of the nozzle· 
As= area ofthe stack 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

25Apr12 
0833-1150 

180 
0.203 
0.84 

1.008 
1.83 
40.5 

8.95 
28.6 
0.75 

., 56.4 
. 164.208 

107.808 
121.1 
82.4 
1.24 

0.8775 

166 
21.9 

187.9 

8.844 
101.446 

0.080 
28.93 
28.06 
53.6 

28,753 
23,016 

97.5 

25Apr12 
1300-1634 

180 

. 0.203 
0.84 

1.008 
1.83 
40.5 

0 
0 

8.95 
28.5 
0.75 

92.2 
1.37 

0.8945 

158 
25.9 

183.9 

8.656 
107.168 

0.075 
28.92 

. 28.11 

54.7 
29,364 
23,518 
100.S 

Yw(std) =volume of water vapor in gas, standard conditions= 0.04707*Ylc 
Ym(std) = vol. of gas sampled, standard conditions= 17.647 x Yin x gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Yw(std)/(Ym(std) + Yw(std)) 
Md = molecular weight of stack gas, dry basis= (0.44 xo/oC02) + (0.32 x%02) + [0.28 x (o/oN2 + o/oCO)] 
Ms =molecular weightofstack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt dP) x [Sq.Rt (Ts(R))/(Ms x Ps)] 
Qs =stack gas now rate = Vs x As x 60 
Qs(std) =stack gas now rate, standard condi~ions = Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 

26Apr12 
0815-1130 

180 
0.213 
0.84 

1.008 
1.83 
40.5 

0 
0 

8.95 
28.8 
0.75 

0.8978 

180 
21.5 

201.5 

9.485 
111.053 

0.079 
28.93 
28.07 
54? 

29,348 
23,636 

94.4 

lsokinetic sampling rate= {(Ts(R)) x [(0.00267 x Ylc) + (Ym(std)/17.647)] x 100}/(Time x vs x Ps x An x60} 

@8 O'BRII:N 6 GI:RI: 
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• Field Data Summary 
General Dynamics OTS Munition Services · 

Building 3 Main Exhaust 
Joplin, MO 

• 
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Samplin2 Train : r\ J) I DDin 

Recovered. by : r .&o01~,..J Recovered by : r. GorMorJ Recovered by : J. 6'o Y r1o rJ 
Run No. I Date : c..j.l f, ll. RunNo. 1 Date: '4 ·lr,t:2. Run No. _:)_ Date : (J V-) 6--/'2. 

XAD Module No. : XAO~ I t..\(. 2 S15 - 0 I XAD Module No.: XAIHtl tJC.:2S 7l.-ol XAD Module No. : 1f 3 r.lc_ 25 77 .() l 
Filter No.: 'M.Q3-'R.I Filter No.: y'\;13-R..).. Filter No:: Mci3 ~~ 

_.._._, "''M"'', No. and Volume lr ,. .. :ga, No. and Volume _lm ptnger_No. ~Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (r:nL) (mL) (mL) No. (mL) (mL) (mL) No. <niL> (mL) (mL) 

1 0 ,,~ ((2 1 0 I i,tf jt.( 1 0 tgo 9'-1 
')V 

2 \00 . lbO ~ 2 \DO elL . 2 
}00 (6o 

')lr 

3 )DD lo o ~ 3 
\DO ~8 3 !CO too 

'4 s&-- 4 S& 4 S& . . 

5 5 5 

. 
6 6 6 

7 7 7 
DIFF. [)IFF DJFF; 

Totals ·~oo 3~-~ .IU, · Totals &00 358 15& Totals .;200 38b . I~Q . 

l~t·~~::L~Ji Initial Final .. ..:tj/~··::.~ ,;:~!i&,~{1 Initial Final 1·~:/:f:_'_~" ~~-;··:';:it~i· Initial Final 1::( -~f.' 
(g) (g) DIFF. (g) (g) DIFF; f~ ·:,:. .· (g) (g) DIFF: 

Silica 
~g5.l 3o1.0 .;ll. q Silica 

l~~.( lr.~ 
Silica 

~84.0 ~ofS ;t.r Gel Gel 'JID.b Gel 

Final Net Moisture Gain: 1n.1 Final Net Moisture Gaih: IR3.q Final Net Moisture Gain: ~o/.5 
E:IAECOM laptop transfer 20t2\My Docs\EBV\Test Data\[M23 Moisture Aecovery.xls)A • 



• EPA lsokinl Field Sheet ·-
Methods Performed M?-3 .I 

Client GXAV~c:-1 ()~>'"\&\Y\'li t.:i Run Number Pitot Number fY- D, 
Location ~ ~flic :t:l Stack Diameter YO r: '· Pitot Coefficient .~..., 

Source ~~~: ~.~·; ~~ 3 'ST~J. C~.o.l-lt~ Barometric Pres. 'J-'6-G o StackTC I.D. P~-'3 
Date i...) - ~~- }d Static Pressure .-....,; Oven Box I.D. 0 - ~ 
Operators ~-\"\ ss, MS Meter Box# VV\~-s lmpinger Out I. D. Ic-#'-

• 

'· "S3 ,·lc:? Start Time QS33 Meter delta H Nozzle Size 

End Time lls:J Meter Gamma 1.~_ 
-

XADTrap I.D. I t0C. <2575"-D/ 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

Initial JS ' 011:5 ·./ / 
Mid 7 4> 10 <!) l 

Mid 
Final -~ o_.ooo _y v_ 

Sample Sample Velocity Orifice Meter . Temperature Readings in Degrees Farenheit lmpinger Data (vol) J 
Point Time Head Setting Volume Stack Probe 

Oven 
lmpinger Aux 

Meter Meter Vacuum Comments/Notes 
(min) (in. H20) (in. H20) (ft") Box Inlet Outlet (in. hg) 

# Initial Final 
1 () \ lo.k_ 

AI "t:; -=~~ 1-s"l I d:.c; . '- o i\~ ~ ~<:;:l\ c;c::; L..f'1 "'<)~ /l.-J ~ r.,. i ~- ~ 2 \00 100 

f I 0 -~ i. «-r-o OSC\.~r, J ') l\ <1~ GS"\J l..[c; '-1'1 "'IS ~~ '1 
, 

3 I_D_O 100 

I lS .~0 ~-~ (.:.Lli I~) 051 '-lSI 41 -1-tC> ~T. ~y ~ 4 &~ 

-~'1 _So . (o9:, \.Oil r,c; .• c; ll""t< IJ.Sl o0SD 4~ Yo ~ ~'1 C) 5 

'2. ~5 ' (.<i; Lo~ C,<yj.Y 1~0 'lSI -Js-'.1 t..f< l..j() ~J "~' 5 6 
I)_ ~() "~ 1-0~ ')).'2 JQ.o ':1-J). "dS) 1-f?. Yt> 'Sl "7 (. 5 

A'1 ~s ., V\ '1 ."=) () ')'1. 0 i '.)~ . ?l-1"1 'J.<;l i..j(., £,{'). q, "1'1 r t.f Silica Gel Data (gm) 

'1 '1tl .'S,D _qo -.;-;{:_ •-{ 119 'JVJ~ ~~ <-!S Uj ~ "'7-7 y # 

~ '-1'5 ~'-'D .<;,~ ")~~ W6 ~'-10J 'd,S''l YS Yr '9)2 'ryl LJ 1 

A '-'I ~0 .~'J l. -~ ., C?'l-2 lrl •;)So dSI "'S. t..jJ 9.1, '<:")~, ~ ' 2 
l.j ss .~ \ • 1)"0 ~i-J- ") \19 r~<;g ~S:l 4'1 Ljj ~ ")Cf s 
'i t·o .~";) \.-; J "?:). ') 1~1 ?.Yq 'JSC 4'7 Y'J. "i'-t ~ _5 Moisture Gain 

A<; t,r; ~'1M \.SL.J cto .. ·d. 11~ ~s·\) '2S1 ~ i.-(L-J '6'Cf 'iO C) \ l&.l:, mi. 

s ~D • c;-<J \, Q."b 0.'3 .3 IICi Xl 1l)u Yh- "-1'1 ~I ~ s <Q.V1 gm 

s '<15 -~ \.~'1 c:uo.'5 il<>r /j;) QLJ':S Su 4~ ~Lj w s 
.q {. Sb .~:;'!· H. :b <i'1- <-j lllo 'JS':I IJ.$) "e;) 4C: <6S. 'i(') t; i ~"1.<1 Total 

(,_ ~s -<&"1 1.~~ IO"J. S l~l 'lS1 'lS/ sa Lis -)6 )1 5 

" t::)O .1SD i-~~ i 05 ,'") llCf 'lS<S 1%~ s·z, VJY ~s ~~ s 'S~0 loos 
13, j qc, l.ib l~b '-:'v~.~ \1}.~ Qc;o ~I Sl Y'-t ~"'< xl .C. Si-, ... J.~ /b-'1.t:> Filter Data 

l I no LID 1."10 ')l..,.o- • I~ I 'lSLj 'JS'-f £:IT '1'1 ~ Di ":) . i ee-7~7 # Number Tare 
l lb5 \. 1'0 I·"'!~ I \tj- 'iS 1a1 'l'S-:l. 'lSS 110 Li~ 'bS ~ "') 1 M23-~l \.J.('Ik--l:d 

~~ I)D •'2> 5 . t. ',?GS: llct.4o i 22... :2.5 4- .2% 42...... .t!3 e~ R-z_ 7 2 
2 "" .-9 "2.. i-47 I 2Z.· Z..::!:> I 2. I 2'5Z- ZS\ 4.._, 4.--::r.. Be. ~? 7 3 
{I IQJ.) ,~-s 1."3.~ ja.S~ ~ 1'2Q %1 :)5) LlLI Y'T ~ a-:J. l 

f'> '3 I':!S ~c-60 \. 'J? I ~C). I iO.tt 1So ~Sc tf'; u-':? ~ '3~ {,. Molecular Weight Data(%) 

"\ 13-t> lc~ ) . ~"'i i~'l-5 l'lY "lso Q':)-:? lf7 1./!.f ,9-."7 '-63 s # 02 C02 
') i:Z,) .~ I. ci'g ,~s. i /')] •]S'c ~5~ 4~ 41-f "X~ 1?5 s 1 c2o. 4'1 0-7~ 

f::. ~ 1'10 .";')~ i-15 ·rl3~- ':l l~3 ~Sb ?.SJ i.f7 '1~ ~ '!') s 2 
'1 ft.() ' G"h i. ::.)5 l'-1 1- '.J. 11J.Y -:J.S'~ 'J."S'S ~ 1-JLf ~ "'8s 5 3 
'1 p;u •~D_ I.J:.l _ /ljlf._S> _ _!1J-j_ '2S~:f~ !..{~ '-15 ~ '.?i-f c:; 

--
Avg_ 

V:\Oif~er-Op,.\(NV\D...ot~tf' T~tna\f,.ld D~t.l Fonm.\bokmrtK\bo Floekt Stu.l.ak 
(1liij OBRIEN 6 GERE 

.. .~.~"! 



. EPA lsokinetic Field Sheet 

Methods Performed M 2 ~ 

Client G.~cJ !Aint•m; cs Run Number _I Pitot Number Pt...f - !3 
Location :S"'rJ\j..... Mt> • Stack Diameter 40- c;~ Pitot Coefficient ~ ~'-[ 
Source ?>.Mfii~' 3 Sh;,r~ &;\; Barometric Pres. 'l} .1,20 Stack TC I.D. P'i- 1?. 
Date Y • ~ • )9 Static Pressure ~'IS Oven Box I.D. cR. -5 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

Initial iS o.oo3 v v 
Operators B'H, :SS, t-11?' Meter Box# Ml',- 5 lmpinger Out I. D. To -e Mid -, o.ool 
Start Time O':? Z3 Meter delta H I 5l1 Nozzle Size • -::1 o 1 Mid 
End Time \\S"U . Meter Gamma ). oog XAD Trap I.D. I JJC.. a.S75 -o I __ Fi_nal_'-7_ •' 0 Of::> Ql' II 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Head Setting Volume St k p be Oven 1 . A Meter Meter Vacuum Comments/Notes 
(min) (in. H20) (in. H20) (ft~) ac ro Box mpmger ux Inlet Outlet (in. hg) 

\:;,. t:) i~ .. ""}1 \.\3 lYh-1 1g3 ·:l"S~ '.).~j i.fis ~'1 ~1 ~'1 · S P<. ·J. 4. :2 
"i_ tb ~ 5H i. l_~ ltf1_-_<"6 ~~~ !:D6 -?..'SQ yc:; 'ii.J ~ ~Lf 5 v 

'; "~ .'11 J. \1 l~':l. (o 111"1 ':lc;'3 1S':l Sn 4S q,(1 ~- S 
'l.. (, l>o ."/1 \-IS IS~- 5 ~~~ :JS'J ~$_ 5l ~ ~ ~'1 t:; 

c;. ns ,""'Js \. ~ l~'i. t> 1uy 1).51 ~'Sl S5 ~b ~c:; ~5 c., 
t. I~ • '1S 1.;) i£,1.4 10] "JSO {1.5) t_)~ '-! (o c~ ~S 5, 

- - L__ -

IW.~?>~ i 

' 

. 
. 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

lmpinger Data (vol) 
Initial Final 
0 lt_,l., 
/00 l b.D_ 
IOO \oo 
~ 

Silica Gel Data (gm) 

Initial Rnal 
<285.1 l3o7-0 

I 

Moisture Gain 

\~Ia mi. 
~gm 

\ '81 .9 Total 

Filter Data 
Number . Tare. 

ltl~-12..1 lr~~cl 

Molecular Weight Data(%) 
# 02 C02 
1 I c:/1) . 4£/. /J.7<.f 
2 
3 

Avg_ 

y,\Ott<~a.. .. ~r .. _....,.,.,., • ., .. ,...,""""""''""'"""":•" • @¥] OBRIEN .RE 



• 
Client G.l(\'-" ....1 0-rr.r.,m: c 5 Run Number 

Location "50q) ,·...., ) M 1J Stack Di~meter 
Source ~~,;)J.-1} ;. ,. ')). .. &., G.-1..&.\l~arometnc Pres. 
Date L.j- '). - 1;1 Static Pressure 

Operators ~)1 ":T") MS 6(r Meter Box# 

Start Time ~~uu Meter delta H 

End Time It 3'f Meter Gamma 

Sample Sample Velocity Orifice Meter 

Point Time Head Setting Volume Stack 
(min) (in. H20) (in. H20) (ft") 

AI t:; \.~ I. C&. \£.'1. t;)~~ ldD 
I lO f.\!) kb. /(d}. CJ )').~ 

I IS l D 1.£., 1'1 J. '3. IO.IJ 
A':J ·Jc 'q..,r_~ l-1~ 1'1'1- (, 12~ 

IJ, c-c:. J.J :"'liS \.~?., f'l'/. 9 j~~ 

~ 'Sc .~r7 1-.0:S (, l~l- l \I).. I 
A"'l -:;5 ~"-)0 ).J~ i""ti') m~ 

5 ~0 I :~J l.ll.l lin-~ 12.2 

1 '1C\ ,:j.c i .11.. 1'1tJ, ·L_ /2-1./ 
fl 1/ ':>c d~D I· 28 t7S-:> 0-D 

'1 ss . ~8 1- .zc;- i'U:~, '/ /2.2... 

'1 C.,o • :.:rB j.l~ 19'1. :r I J.. '> 
.fl :-; ioc; . ::,.~ /.i~ 2oJ,D i?-3 

G . I Jn ,'::}'2;, I, I+ 20'.>. =;- /?~ 

~ ItS .-::,3 i . }::j- 2cB.8 12S 
A l. \;)_""' .. ec15 /.C>'I 2/Z.i:> /zt, 

t \'l c.; 1% k% 214.£, !?I/ 

' i ~b .~~ t..,,r:; k-{"'7,0 l'L 1-
22/. iO~ 

~i 1}5 .~7 ) . "' }t,[ .j)q 11..1 
I·. ILfO 'q}.. L bs- 2').4.1./i I )_,I 
j l'fS .q;r... l . p:; '2 '21 . q5"" il~ 

b 7. 1~0 ,gs \,I) )_ 1,/-5 Co ((/ 
,1. jt)C\ . ,:; us- 'J. .V-r . c, lo \'7_1 

l -:i!Go ~ 7'2.- -~ <]...~ 'S :1 ('" 11.2-
I? ) 20t; 171 i.t.: lqO.cp, ,").a 

'? 2rb • to 1., I. 2,1-f tf . 41, tl.-~ 
1, 1.-l 5 .. fn~ ,, .;1_1-j-/.~ i2"1. ;" 

v:\Ofilct!~\ENV\DwQl\Souf~T~II"C\F~~f.Otrm.\h.oWwolit\lw~Shm .. k 

""""·-·· ,/. ,.___ -, --
:. -·- --------- ..... 

EPA lsokin. Field Sheet • 
Methods Performed _l-1--.ui;...;~~j::....... __ 

~ Pitot Number pt-;- ~ 
!..io. ~ '· Pitot Coefficient ~ 
·1.~. SD StackTC I.D. - PY- S 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

''<~2 Oven Boxi.D. cg -S 
Mf~ -5 lmpinger Out I. D. to- 1 

Initial I~ . o;·i'l ·.._/ ../ 
Mid 8 ~eo 

i-TJ Nozzle Size • 'gq.; Mid 

l.o-u~ XAD Trap I.D. ~ 2- IJL <'Sib-,,; Final 10 0 .()0/ v ,/ 

Temperature Readings in Degrees Farenheit 

Probe 
Oven 

lmpinger Aux 
Meter Meter Vacuum 

Box Inlet Outlet (in. hg) 

-:xJ :J.SJ l...f&j yz, C6b qo..j t.., 
'l'Yl !IS~ 5\J t-iD -~ <g"'-f ~ 
'J'S'-i ~S'-1 ')O YD ~ ~s ") 

JX~ 'lS~ '-.1 i-/1 9o 'S5· "? 
t;lSl 254 ~~ '-11 '9) 'Xt-, ~ 
'J5b ;)t;:'j 5~ 4?: CJ.9 ~ ~ 
~I :JW6 53 y~ ~1'::! "'rJ :-;_ 
zs·, 2s-q ~ l/lf G~ 5i- + 
253 251 ~ 41/ -, .3 e:;. 7-

2ss ;r/<1 S==l lfi./ ~ {j8 r-
"252. "2~ ~ l"S" 9'2. ·8[5 ~ 

2~1 JSC:. .lf'i l(O TI 8B :;... 
25'( :Z5Z... S"CJ lth ~t:f .... bb ';1-
252.. .25"1 bV l/1:, q._-; 88 "9-
75::5 2.51 b-o r./~ C,L.) R_Cf ~ 
2f)Z_ 2Sl/ bD "!.J::;.... 9L/ 81 il--_ 
'7 ..,.., 25b bl t..J+ C}l("" R~ ·+ 
l-(")_ '2.<:"2.... i.-3 4-'f '1''{ '9t> .9, 

1'5.::, ~ .. 'l'i T~K r;(;( ~-q 0\/ p,· 
7~~-(.j. '7.b'5" I ·ns- C::l qt; ~I ·(5 
2,"))- '2-~l rn'R ("~ £{7 '1)_ b 
~<;~ 7.:~ 'n1- Lfl q~ O(J._ t!> 
z.s/ '?.~/ <;-~ lf~ ~ ~):if q::l.. ., 
-z..c:; I "2.-~2, c;U Cf3, qB q3 (o 
''2.-sO .. ).l.('f S"3 \.f.::l. '17 ~ q :>. G 
·~~).. 2. ..... -~ $"'-I 1.-f'f CJ'V· q~ ··1 
1...C:,'-/' '2.-'fC( S'-f 'tb t'i~ ""~ / 

·~~ ... .J . .:~~-- _.__. , .... ~~-

Comments/Notes 

rr. I ,t -:l 
~ 

<."7oP /1./2..1./ 
aestf¥l.:r I<IJs 
Sto, (<Nl fJCh. 

v v ' f11 . 1- ,c:; ·o ()'" 

lmpinger Data (vol) 

# Initial Final 
1 0 (b if 
2 /()0 . CJL 
3 /no CJe 
4 56-
5 
6 

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 

~3-

Initial Final 
0284. i. 1 o1o · o 

j 

Moisture Gain 

158 mi. 
02:5'- 9 gm 

183-9 Total 

Filter Data 

Number Tare 
1i.:l3 -122. {..lnfr:vc:cl 

L_ ___ ---

Molecular Weight Data(%) 

# 02 C02 

1 o:2oS9 {)." 3 
2 
3 

Av_g_ 

C@JJ OBRIEN 6 GERE 



Client 

Location 
·Source 

C::e("' ca. It- (., {11!& f¥'!•0 
7.})fL! rJ ('/1<? 

Date 
Operators 
Start Time 
End Time 

~LP6--3 -n~ 
L{.l("~IJ-

0~'55 fVI> \% 
!'3-0D 
t& !.If 

Sample I Sample 

Point 

!b·tr_ 
3: 
-'{-

I~ s 
-) 
'\ 

lo 

~ 

Time 
. (min) 

1.20 
l.2.ZS" 
J.JD 
~~~!5 
). tfO 
~H:S"' 
"'kS'"'o 
ZS"~ 
~00 

V!3locity 

Head 
(in. H20) 

s87 
,~7 
, f57 
.g 't 
.. 8').. 
.,8 ~ 
.. &~ 
.8;;... 
rfb 

Orifice 

Setting 
(in. H20) 

\_._(o_ 
1-=-e:. 
f.G. 
I·'>'" 
I .s-' 
L.s:-
I ,c; 
l . <;" 

t.-,s 

Y,\Offk~O,. .... JMI<n&\f .... O ... FM""\ko" .. l<\hoF ......... f •• 

Run Number 

Stack Diameter 
Barometric Pres. 
Static Pressure 
Meter Box# 
Meter delta H 
Meter Gamma 

Meter 

Volume 
(ft') 

EPA lsokinetic Field Sheet 

,)_ Pitot Number 

'tO-> Pitot Coefficient 

1-fiSD StackTC I.D. 

-IS Oven Boxi.D. 
QY'~) lmpinger Out I.D. 

l,B.$ Nozzle Size 
oDE XADTrap I.D. I, 

z__SILS;,- I t'l-5" I zss-- I .25 ()I Cl/7 I l.f4 I q"1 
,.,.~2, • b I I tJ. 3 I z Slf I .lS:J- I s> I v- r-1 '1 '0 
'2.51-11 I tl.Sf z..~.iJ ~s-:2.1 s-~---r-~q--r-qg 
2~D. tp~;---lh-D I ~Jl~s'il - c;to I lft;"T Cf'X 

)~tf :O:Z::I?:fJ I 2~~~ 2l{91 57 I 401 o/'15 
J.& 7 .T/7-1121 r .lS";..I ;;2~~1 . <"AI Cf.(p I "1 8 
'J!fl.1d.- 1--1f2.r?,so lt.<;t/1 SI?I--cTs-T -'17 
;}./lf.-i./ I n.2.J -zs4'l Js-11 sr I VSl q7 
21!. 6;)...1 r~l.f-1 '2~11·?1("'11 Go I \fS1 qrJ? 
il)O.'fOif,-

• 

flf-~ 
·tl'f 
E~- B 
C2&r -ro. i 
··2D~ 

~ 2. tJC., ~'7£, -c I 

Meter 
Outlet 

OJ3 
13 
q.3_ 

_!f_d_ 
0/3_ 
g_-6 
~ 
qg 
q3 

Vacuum 
(in. hg) 

s 
8 
B_ 
~ 

_R 
_D_ 
8 
~ 
7 

Methods Performed M.J~ 

Leak Check Rates 

Sample Rate Pitot 

in. cfm + ,.. - . 
Initial 12.. .. 007 / / 
Mid 8 _ooo 
Mid . 

/ 

Final 10 .ooJ / t! 

lmpinger Data (val) 

Comments/Notes # Initial Final 
1 0 l/_4-
2 too % 
3 \(Y'I Ci~ 
4 SG-
5 
6 

Silica Gel Data (gm) 

# Initial Final 
1 a?8!.J-\ l 31D .0 
2 l 

Moisture Gain 

I~ mi. 
:;zs.'} gm 

/83.9 Total 

Filter Data 

# Number Tare 
1 11:13-R::Z. t<n .fa..-A::,( 

2 
3 

Molecular Weight Data (%) 

# 02 C02 
1 .Qo.S9 ~·63 
2 
3 

Avg 
-

@0 O'BRIEN .RE 



• . EPA lsoki.l Field Sheet • 
Methods Performed Me<, 

Client G~ '0-'fi'J , Run Number 1<2:. Pitot Number P4B 
Location "'&v, ~NCj 3 ~l.nJ Mo Stack Diameter 4o: 5 Pitot Coefficient ·84-
Source S-r.«:!;;; G<; Barometric Pres. ~8~8 StackTC I.D. F4B 

Leak Check Rates 

Sample Rate . Pitot · 
in. cfm + -

Date ~ · Zb-) 2- Static Pressure +.7S Oven Boxi.D. -5 
Operators ..:::r .... s. ~'-' MS. Meter Box# .~ lmpinger Out I. D. J:O-) 

Initial tS . ~.3 ·V v 
Mid 5> . =o4-

Start Time ~l2 Meter delta H I· a~ Nozzle Size : 2.13 
End Time U30_ Meter Gamma i. c o8 XADTrap 1.0. 3 tJG:JS77-o/ 

----~ 

Mid 
Final II t> . oo.:JS IV"' -

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit lmpinger Data (vol) 

1 

Point Time Head Setting Volume 
Stack Probe 

Oven 
lmpinger Aux 

Meter Meter Vacuum Comments/Notes 
(min) (in. H20) (in. H20) (ft") Box Inlet Outlet (in. hg) 

# Initial Final 
1 D i8D 

Ar > .. 94- [,70 -=?.-5. S"~=3? lz.o zsz.. 2~? <:;;e:, -4-P. 74- 73 "-) It I -4, {) 2 leo too 
I 16 .. ~ I \) '7,W. '1 o \ 1'1 ~ss ~S\-1 41 ~c. ·~·r1 'Jy ~ 3 100 loo 
l 15 ,OJ }_l1S ~'J.\ .. 5 "" I'll ~So ~ 110. /SS ~ 1\') 9 4 :==;c..,.. 

z.. z.c, .s~ .9s ~'J.Lf .. b C> I'YJ 'l<;-:1, ~'5:~ '-11 'SS ~ "<:){., •• '7 5 
z_ z.'> .t.iC:.., .. ~1 ~';n .. ~0 l~i 'J.SY {lS3 49. $5 X'-1 '<)'ry ' 6 

-· -----

z.. So .,y[ -~')., ~7'l- ~0 IQ3 'd<;~ %3 '12 "\S '8\..f ~ ~ 
3 ;$~ :; l...ft. -"6-'J.. ~'S:J. '5o ,ay 25"4 ~& L~ ss ~ ""16 ~ Silica Gel Data (gm) I 

3 4--t: r'1(, ,~":2 '3-;'1. \?'0 r~(, ~'-i ~S'3 Lf!l ~s ~s ~ (;;_ # Initial Final 
? A-:) .• 'ot> ''-10 ~~-'1 0 1~'-{ 'JSJ Qc;~ '-1~ '35 -err "Jc1 c. 1 ::/8'-I·D I 3c»- 5 I 

4 ';"c .0) \. S<e. "3L)Q·~5 0 i15 llS1 ~~ Ll~ ~5 '"(;1, '7'9 <:lj- 2 I 
q. '55 ,'1!J 1.sc. ~"~s. (~ 6 JIJ3 IJS) :1c;J t{'). ~· 'XC. "'-"}ry OJ 
4 0.-o ' "g"J I. c,l:, ~lf). () 8 lg,l1 ~'Sl 251 '1'd. 15" '1:{:~ 'i)t) ~ Moisture Gain 

!{'" IQS • 'b"<"J 1-St:. ~so.C,6 I:J.'l ~s~ ~s<; ~1 '?5 ~c, ~.) 'i 18D mi. 

S' "'i~ •"fr> J. c;" -..?!) 19.1 'J'S'!l. ~'i i.(L{ 1~ ~ c-o-o 9 o21.S gm 

s-. I\~ ·'b"' I. S(. ~~~ ISJo ~0 ~'5.'() L.f\.f (c; '8S ~0 ·'7 '?5"). 3 
~ \1-D -~ I.Ss ~'OJ.a o 'Q~ ~I %1 "1<1 )5 '¥.S Yo OJ OltJ /. S Total 
<a 1'lS . ~'<; 1-s~ 'j{,l.f. 0 0 123 Q.S~ ~st. l.ft; "3~ 3-(, ~ 'i 

,c; \'3D ,tis l·S3 ~.30 II)..) Q.sr; "J.SJ Lj5 "3l ~l "iro ·q Sbo (J 69'-IS 
Q• 5 LaS I .. <'6'1 3"70. c:!1o~ l"l 'Z Q:;~ 'Q-'19 c,~ -';9 ""&'1 ~1 11_ "'§} 0 \ "'? '-{'7 Filter Data 

I lo \.cs \.~ '1:J'i - s t:? /').. %i) -;J.C) '15 32.; 1-b 'xi I J -~k_~ I QOO # Number Tare 
I lS· I. o"S 1.~ ~."6o ~~-'r ~ -:lS?. '-c:; ~ -w: . ~ ·'\I 1 1-1:2.3·113 u.~·~ct 

:) Q~ • C,"") 1·'7'-f n..CfJ·J.., c::::. c.:> HlY ~SC, 1~" '1C ~ ·~ ~d. IO 2 
;> ~~ .~ \.}11 ~~5. (,o 1~\ •JS'l... Q5D lfl. "2.,t, . "i,~~ <.??:.. )D 3 
~ '3o ·~l j. "74- 3e&5.eo ld-2- 2<:>4- .252.. 4-B '"2,~ S'iSG? 8~ {.0 

s "S'S -9? i ?4- :3'7 2.,5o 12~ :z-:sz "2£8 ~ ~ ~~ 90 8-"2. )c:> Molecular Weight Data(%) 

'3 . l.fo .. -75 j.,~s- 3~~- 70 IZI/f- 2~5 256 4fj .sg 9o ~4- 9 I # 02 C02 ,.., 
~s- ,..BZ.. /.4'7 ~~ l<!:? 1/2..? ZG7 ·~:::::~ 4A 5~ CJc; ~ ~ :> 1 ..?a. L/6" /J. /,./( 

'i ';I;! .~s ·/.~.3 4>7 ~ "),p II-:;.< Zss z47 ~ X 91'? 84- ~ 2 
1 '\S .rc.e /.2.2...., 4-.!;~. t>"O /~ . ./ rfl.s-s 2-si ik ~ 7'(5 ~4- "'? I •3 
<-) ~b .. <G>~L ... J~ '4o~.zo i2.3_.L-:;~ ?-..4-9 _ 4;3~ _ 3§ ~ ~g-_ 9--~ Avg 

~ 
~~-M_.. ...... -..---- --



EPA lsokinetic Field-Sheet 

Methods Performed tv1 '23 

Client Ge.;. ~AJ Run Number R3 \ 
' Pitot Number P-1-13 

Location LrOt_Lov M.o Stack Diameter -#c. 50 Pitot Coefficient .8~ 

Leak Check Rates ' 

Sample Rate Pitot 

Source /&r,ldZU::/.ri:. 3 ·,S'~.-~<:>::<4. Barometric Pres. 28.~ Stack TC J.D. ?4/6 in. cfm + -
Date 4-2C~ J~ Static Pressure +-75 Oven Box J.D. ..s 
Operators .:::ii..s · a-~ s /3J.J a:; Meter Box# ..s- ' lmpinger Out J.D. I 

. Start Time o8:1s Meter delta H . /.8::, Nozzle Size . 2/S 
End Time f)'3o Meter Gamma /,oo~ XAD Trap J.D. 3 ~c .<S77-CJJ 

Initial IS d-Q:>3 V' 
_,. 

Mid c; ().CfCJ if 
Mid 
Final _ J I __ , ~~2.5 t/ V 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit lmpinger Data (val) 

Point· Time Head Setting Volume 
Stack Probe 

Oven 
Jmpinger Aux 

Meter Meter Vacuum Comments/Notes 
(min) (in. H20) (in. H20) (fr') Box Inlet Outlet (in. hg) 

# Initial Rnal 
1 () }gD 

~ I.e->" .. C?1ct> f,c,-z.. 'lr2..c 1 12.4- Z54· :252. 5o ~~ C!JJI ~5 
, 2 JOo /DO 

~ I . I II ,78 I .4-o 4ft; -~o ;z..+ 254 Q.4S 49 .3G 92.... ss '? 3 . j_{)_O lao 
$' I . t'f> -94- c-7~ 4-f~ .~D t-z. '2.. 2~ -2.52. So 36. c;>z... ss r~ 4 .'iG-
<: I·~" . ~+ f,7o 422..~ /O !22 .... 25'6 -zsz. <t~ .37 ~? 'E!;.b. /D 5 
c I • 7.~ ., ~4-_ J,7o 42c;..z.o l2..4- ·z. SG: '257 5o 3.7 ~.3 8~ /0 6 

" l • .;..:::. ,.Cf'2- J,.G~ 4'bc:::>oc:> _/7_(/.. -1.5_7 eS4. ~. En ~~ ~c. /0 
/ Silica Gel Data (gm) I 

4 :3~ Jt::o . # Initial Rnal 
1 :l8'4-o l3o5.S 
2 I 

Moisture Gain 

J f!D ml. 
.:;;.J.S gm 

-
·--·-L_. __ - ~- --- --- - - -- - - -- - - - -

::l{)J. S Total 

Filter Data 

# Number Tare 
1 H:23-123 u.~cd 
2 
3 

- - - - -

Molecular Weight Data(%) I 
# 02 C02 ! 

1 c20- 48 /.J. i. 'X 
2 
3 

Avg 

v,\Oit • ....,..\£.<•T.,..,.V..,o.uf..,........,.<k\horl.ld.._,, • (@B OBRIEN .RE 



• 

Method 23 - Retest No. 1 

• 

• 



• I - ~- ..._ .I Run No. II 
PCDD / PCDF 
Parameters TEF (a) 

2,3,7,8-TCDD -~1.00 
-1,2;3),8-PeCDD 

- -. 
0.50 ... --

1,2,3,4,7,8-HxCDD 0.10 
-TI!~!.~? &-HxCf2P · o:io ·-·-· 

0."10 
~ 

1,2,3,7,8,9-HxCDD 
_!,2,3!4;~7,8:!fp~o 0.01 --
OCDD 0.001 

p,7,~:TCDF ____ . _ 0.10 - ·--- ___. 

1,2,3,7,8-PeCDF 0.05 
-2,3.4.7,8-"PecoF .• 0.50 

1,2,3,4,7,8-HxCDF .. 0.10 . - ·------
- 1,2,3,6,7,8-HxCDF 0.10 
r ~.F~4;~z&·!:lxs;_J:J~ 

.. 

0.10 
{jjiJ _ 1.2~?.8,9-HxCDF _ 

-· 0.01 .16~~.6,7,8-HpCDF . 
.!.2,3,4J!~'9.:_HpC_QF 0.01 ---
OCDF 0.001 

TOTAL TEQs (ngfm3) 

I TOTAL TEQs (lb/hr) 

• 

• 

PCDD / PCDF Emission Results - TEQ Basis 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin MO I 

1 I II 2 

pg ng/m3 lb/hr pg ng/m3 

TEQ TEQ TEQ 

58.0 1.63E-02 1.47E-09 116.0 3.25E-02 
& • --- • ~- ·---- ·----

23.0 3.24E-03 2.92E-10 46.0 6.45E-03 -· ----
3.6 1.01E-04 9.14E-12 6.5 1.82E-04 ----

2.05E-M 3.2 9.02E-05 8.13E-12 7.3 
"2.2" 6.11E-05 

---- - --·---
5.51E-12 9.69 2.72E-04 

3.3 9.3oE:-o6 
----

8.38E-13 11.3 3.17E-05 - - - ... . --- -..- ·---- -~-

11.2 3.16E·06 2.85E-13 13.3 3.73E-06 

_4,990 1.41E·01 1.27E-08 5,670 1.59E-01 
1.130 

·---
..bQJQ. 1.51E-02 1.36E-09 1.59E-02 --- 557.0. 553.0 7]_9~:.91. 7.02E-09 7.81E·02 
·:§.~~ 

---
1.95E-02 !·?_6E-0_2 697 1.96E-02 

-176.0 157.0 4.42E·03· 3.99E-10 4.94E-OJ 
5.08E-1l 43:o· _1.21E-03 20.0 5.64E-04 --- 3.58E-o4-12.7 3.23E-11 13.1 3.68E-04 

'- -------
i83E·ll 114.0 72.0 2.03E-04 3.20E-04 

22.0. 62oE:os 5.59E-12 24.0- ·----6.73E-05 ----- --.--------- ---
13.0 3.66E-06 3.30E-13 16.9 4.74E-06 

I 
lb/hr 
TEQ 

2.93E-09 ----
5.81E-10 
1.64E-1"[ 
1.85E·ll 
2:4sE-11 
2.86E·U· 

3.36E-13 

1.43E-08 
iill-09 
·7.04E-o9 
1.76E-09 
4.45E~10 
1.09E-10 _ 
3.31E-11 ----· 
2.88E-11 
6.07E-1T ···--
4.27E-13 

I 0.279 I~ .. ~ •, 
0.319 = ., 

= 2.51E·08 ":! 2.88E-08 

II 3 I II Average I 
pg ngjm3 lb/hr 

TEQ TEQ 

52.0 1.46E-02 1.31E-09 
20.0 Z.SOE-03 z.s3E:io 

-
5.81E-1i 2.3 6.45E-05 

2.2- - 6.17E-05 5.56E-i2 ------
1.7 4.88E-05 4.40E-12 
2.1 . 5.89E-M -~~!~·~3 ---
7.3 2.05E·06 1.84E-13 

4,630 1.30E·01 1.17E-08 -
835 1.17E-02 1.05E-09 

4Ti.o 5.76E-02 5.19E-09 -----
i33E-o2 LZOE-09 475 ---- ,_. __ . _ _.._ 

105.0 2.94E-03 2.65E-10 
4.07E-04 • 3.66E~ll 14.5 ---· 

8.9 2.50E-04 2.25E-11 
47.6 1.32E-04 l.19E-li" ---·· 

3.92E-05 '3.54]1?. 14.0 ---· 
7.6 2.13E-06 1.92E-13 Average 

0.234 II o.211 
2.11E-08 II 2.50E·08 



• 

• 

• 

----- --~-----------------------------------------., 

Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pitot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches ofHg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume. (VM)ft3 

Initial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) • 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root ofDelta P 
Mojsture Data 
Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf~ 
Bws= 
Md= 
Ms= 
Vs, ft/sec = 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate, % 

An= area of the nozzle 
As= area of the stack 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

31May12 
1733-2040 

180 
0.218 
0.84 
0.990 
2.01 
40.5 

8.95 
28.9 
1.2 

154 
22.1 

176.1 

8.289 
125.317 
0.062 
28.92 
28.25 
·53.2 

28,555 
24,066 

99.9 

01jun12 
1141-1447 

180 
0.218 
0.84 

0.990_ 
2.01 
40.5 

0 
0 

8.95 
29.1 
1.6 

1.76 
0.8885 

158 
26.1 
184.1 

8.666 
125.855 

0.064 
28.92 
28.22 
53.2 

28,529 
24,054 
100.3 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*VIc 
Vm(std) = voJ. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb + (dH/13.6))/Tm(R) 
Bws = water vapor in gas stream, proportion by volume=: Vw(std)/(Vm(std) + Vw(std)) 
Md =molecular weight ofsta'ck gas, dry basis= (0.44 x%C02) + (0.32 x%02) + (0.28 X (%N2 +%CO)] 
Ms =molecular weight ofsta:ck gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt dP) x (Sq.Rt (Ts(R))/(Ms x Ps)) 
Qs =stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow r~te, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 

01jun12 
1519-1825 

180 
0.218 
0.84 

0.990 
2.01 
40.5 

0 
0 

8.95 
29.1 
1.7 

166 
21.4 

187.4 

8.821 
125.963 
0.065 
28.92 
28.21 
53.2 

28,565 
24,061 
100,4 

lsokinetic sampling rate= {(Ts(R)) x [(0.00267 x VIc)+ (Vm(std)/17.647)) x 100}/(Time x vs x Ps x An x60) 

@11 O'BRIEN 6 GERE 



• 
Runl 

!-

t\lftl)y~Yn~n..l:J74\4'N64~J.~£m\N-D\Flrillh.d.a\lklilollqJIWM..v10I:Z\tu.lf:lDPl11111ll.Ds:lll2.aJQ. 

• Field Data Summary 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin,MO 

RunZ 

• 
Run3 

@!] O'BRIEN 6 GERE 
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EPA lsokinetic Field Sheet 

Methods Performed A4 :J ~ 

Client Gctv- D~..v~,c.s Run Number I Pitot Number er r7;~ oJ.B 
Location &41b'LI/!4k F Stack Diameter l.ft) -~ Pitot Coefficient o.a.~ 
Source . S1¥Jti.1 e:A ~,- Barometric Pres. ..:vJ.2 . Stack TC I. D. o/-fTG"t=r J.l-8 
Date ~-~(.11).. Static Pressure r /.;)_, Oven Box I.D. 0 I 
Operators IN~ Meter Box# 7 lmpinger Out I. D. &'.~(~ Start Time ' 7 l9t0 Meter delta H 2:_.0 l Nozzle Size 

End Time /'ifl.~ OJol../0 Meter Gamma !!J_q~l) XAD Trap I. D. XAD-#-i 

Leak Check Rates 

Sample Rate Pitot 
in . cfm + -

Initial ~;-~ o.ccli :./ ;/ 

Mid 7 (). {)() '1- .,.. 
~ 

Mid 
Final I 6 .()()if """ {./ 

-- -

lmpinger Data (val) Sample I Sample I Velocity I Orifice I Meter 
Point . Time Head Setting Volume Meter Vacuum 

(min) {in. H20) {in. H20) (tn Outlet I {in. hg) 
Comments/Notes # Initial Final 

_A_i-To----r I -1 I 2 .orl_ I /J7~. iJ.'ITlt21.U..J.I zaT ~I Lf2 I 7o I 7ol_ 4 
I I s- 1- l.iT:J.if 1077-4-~ I 11~1 7""vl2ml ?il I ttn I ~I 71 I ¥-
~ I iO I J,f I ;).,If I~St-,.B..l-1 if~l t"S>-~12hl 1:/h I -~5_1 7DT7V_[ _ _l? 
z. I !C___l-0 .K~T t,ez 1-o~'rflq T1l:IT l~~~ ~ I ~I-----r7l-"'7il u~r 
Zl 10 TO.q~l r>O I1Jeq.7_iJ unl ?__stl;l2.«i 40 I _35'"1 7o I 7L I_~ 
2- 1 2-~ 1 10 _q .l...l ;}. n 1 09 2, . CJ L 1 .~:n 1 z.~l 1 i.9 '+ r I 3rl '' 1 7b 1 q; 
Zl ·~ I lL~'ll Lt1 I D~1-~ .l-1 7fJtll Z.~l "25-JI r.tl I ~~I 70 I 70 I _ 'r 
3 I !; I 0-PJ~ I L/1 I tot -10- I JOqT~Bl 2&01 if)_ I ~n -;o I ?OT(; 
3 I ~ I ,o.Jf~l r.._,S I fJ)'f, Y /I ft>BI -u.Gfll.<:':ll 4/T'?s- I "?o I 6;q I q, 
~L___F__I"'o-7~1 J .. &ST!o'dal' 11..0~ I ~.l!i41 Z-5Si t~-n I Jc;--'"1 -:u~ I roe I r..;y 
tt I s'D I 0~7?.-1 LCQ I tt)-.ftf I toq 1&51 20'1 tJn I .1s-1 7ol ~-b'T ik 
"f I ~ I n-~~·· f_G!:J I i1C-t.3 I in~ I '?..&e~il7_% I ti-n I Jr I it I &q I 1/.: 
t-- I i,.,!) I 0.~~ 1- {~ r- ;,~- "2.LI 'i"et~lJ I li/-1-~T-----1/ I t.it I C/-'. 
) L ~I P·"'G-~ 1 r~ 1 , • .:_ I lDCf' I .Uil(Jl 2~ ~;_1 3lr" I '7b I Tba I {.{: 
~ '-- "b_ I a::(Og I ;,..Jr' I fl..s-~ 1 I ;.oq I '2.G.ql 2.~1 4-1 I g(""" I 71 I -7D I -= 
~ I 7c- I D. b'b I i ... t:;-1 12.q _l. "7 I fl")4 I ''--\' I 2 C\71 tCJ'r-s<;- I -?'z I 71 I -'f-
b 1· ~ I !() .t.{f 1- }. *__l l~2 J:.'"i lio_a' I ib"SI2-Skll ----~5:1 ~~ l 7ft- L7.b.L ~ 

®I ~I i I i.RI 1iL I ~·ftl ~~I ~ ~ I ~ I 5t" I ~11l&ica~ (;q,'fHI q<;" .. _. I - .!,. Cf. l4 ~- - {0 ~- 2J;.Cf ~ L 3 (.0 7:l.. 
<7.1 1i"h I l_1_f I "·t!f_l ~B_._dl I taS I .U\fl 'l\Cfl 4--~ I 3lO I 1i I Jf_l _(p 

r.,Cl Q,<:fO I ~Lo I !5"~."l.)_l iOBl UD I 1.~ I q.:s: IZ~ 1----7() I 70 I 5 
q I :aol O.CJCJI l..O I r5fo.f~l ff}lil 'U.ll2~1 'fr I 3\1 7$~ I b'11 5 
~~(("'I o-crol ~ J) I it.D- t~l ,o~ '2-4'-fl.:t.nl v1 I 3l? I &?Jl "7r s 
~I ~nl lr~1!~~-._.-:I I ib'f_~J I i'etil -wiil '2-'Nl c.ff I 3:n bf61 6fl_'S" 
.JiJ---.n~'l>O I _,L/LI _j6 "2ALI je41 'J.h~ 2\'JI ~ :l-1 3<0 I b 5 I Gv I ~ 
Gfl_ ~-s 1 n, ~~- -, _G,T- 1~1. 'f!lJ 'fo'=tl u 41 1..~1 4'1 1 ss- 1 c;;e 1 t.·~l ..3: 
wl ('(~I n.~QI _l~l I_- I He" I &ttl J1 .. ol lf2-l 3G I C;/ I b'f I~ 
JQL~T1LSDL ,,.., I h 'B.p::['fLLI J~Ql 2-r<l If')::! 3~- n1~bTI b i../11 ..k-
__:_~_ iKl-o, SOl 1-1 I i l'i -3.J- I flo I t.&.IT 2\1-'F ~~ ~n ui..f I & 6 ·1 .;L. 

1 

2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

C) \S":.f 
I~ 100 
It%> 100 

Silica Gel Data {gm) 

Initial Final 
..;)q)t-.1"1 3/7.0 

I 

Moisture Gain 

\5t~ mi. 

~-i gm 

1/G./ Total 

Filter Data 

Number Tare 
fY\Cl3··R.\ <Al'l-kv~tt 

"""'~'"~'"'""""'"'"' ... _.·-~, ....... ·""''""'"""··· • {@j OBRIEN 6 .E 

:Z...2.. 



• • •• 
EPA lsokinetic Field Sheet 

Methods Performed ,11~3 

Client 6 G.N _ O '{&mtC S Run Number I leo.vti Pitot Number 4Fr_ ~~tC :t-B Leak Check Rates 

Location ~41t I}I.Q&£ Stack Diameter t/f2:~ Pitot Coefficient "-Ei= 
Source 1-A(.J(_ iilctt.~'/ &t.t3 Barometric Pres. ~.9_ Stack TC I. D. ~Crt:Ct= 
Date $" .. gi · 1;)- Static Pressure I.;;... Oven Box I. D. C>g(51 
Operators ~- t.J4n.D't. 
Start Time i7J]. 
End Time Wfk"J 

Sample I Sample I Velocity 
Point Time Head 

(min) (in. H20) 

rP I~ I ~-:1~ 
-f(, lr..<rt'i I (f)_.., D 

r1 I ikD I Q,Jl)_ 
i,t..- I &;_c I tJ :16 
,~J- I t1Jb' T D:1EJ 
_t_,___l mo a 7o 
~N'oll~' --

Orifice 
Setting 

(in. H20) 

{ < i 

'-5 
I ,!5::_ 
I··~ 
i-S" 

1.5_ 

V.\OtfoCC!'()po.\f.NV\ON(I1\~trl...,llll£\hrldD~t.lfoum\~lt\IWf~~.d\ 

Meter Box# 7 lmpingerOuti.D. ~---
Nozzle Size (2 ~ J_.r 8 Meter delta H ~-Dl 

Meter Gamma o.c:qo XADTrap I.D. XAD~I 

Meter 
Volume Meter 

(tn Outlet 

t/BY.~?~T itO ll<P<fT2.S3'! 'f:l-1 5{&) I 'q;-1 £pg 
i'IJ7,,J... I flD l?..k¥1 z.nT ~l-1 >ol ~qq I fR X 
t(/f).t:J-1 iOCfl2k~~ I G'tl &~ 
i5-_~r8~Lio&t LUSI ~Stl-l- Lf)... I :3<P I ~ ~ I ~ ;t_ 
f-Cf~? ,J._; I 1o'i I Z.\P ~~r :i.:s-1- T{:Q -s~ I li "Z r G ( 

_o:Uo._CJ."i I h£JQ(,£1~1 _1/.2- L3~ J &5_ I ~ 1 
_2o~ .... ~nf' ~-I -·1 - I -' _, -

------~ ----------

Vacuum 
(in. hg) 

-~ 
s 

_Z 
3 
3 
.3 

Sample Rate Pitot 

4-£> in. cfm + -
Initial j$" o. OOif 1..-" 1--t-

Mid 7 1),{]() 'f l/ t-' 

Mid 
Final 7_ t!J ,()_l>~ ':.,... ~-"v 

lmpinger Data (vol) 

Comments/Notes #' 
1 
2 
3 
4 
5 
6 
~ - --

Silica Gel Data (gm) 

# Initial Final 
1 Cl.f1i.f.Cf I 3i7-o 
2 -1 

Moisture Gain 

i54 mi. 
..2~-1 gm 

\7&::..1 Total 

Filter Data 

# Number Tare 
1 1'123-Rr uflu<'cl 
2 ' 
3 

L_ -

Molecular Weight Data (%) 
# 02 C02 
1 020 . .'3 D.7 
2 C2o.3 (').7 
3 c:b-3 ().7 

Avg 02o.3 D-:7 

(@5 O'BRIEN 6 GEAE 



EPA lsokinetic Field Sheet 

Client 

Location 
Source 
Date 
Operators 
Start Time 
EnaTime 

G"enrca l ~tlcmic$ 
G.<#.oj~ roo 

· :0~? SPecA.. 
~/1 ,a_, 
SM/ (.c)M 

il&.jl 131~ 
r3tO ,.., 7 

Run Number t2.-
Stack Diameter -to IS 
B t . P ~ ,., til'"':,t":J I arome nc res. I c2~CJ.,., · ""-,. 
Static Pressure 4, ~ 
Meter Box# 
Meter delta H .2 .o; 
Meter Gamma 0 . 9 9 0 

Pitot Number 

Pitot Coefficient 

StackTC I.D. 
Oven Box I. D.' 

lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

Sample I Sample I Velocity I Orifice Meter Tempe~ature Readings in Degrees Farenheit 

Point Time Head Setting I Volume I Sta k I p be I Oven I 1 • 
(min) (in. H20) (in. H20) (tn c ro Box mpmger Aux 

aL:::I o I (i3j I .z .1 I..2o¥.os~ Tio~iJ<iU:.2.=t:i.~.:2.l s-, 
i___I__S_ I l.o I .Q..~ t<.Qo~,o3 lio9 lc25t; l...?..r'l-1 tJ.t.i 
i I ic I D.Cfx IQ.~ l.:2.t~~td IIID l.i2S8l£lt;iJ.I ljq. 

.;z. I 1c:; I /. 6 I 6l.. . a. 1..1./i .a3- I trii..25S' -1 ~S's I i.i k 
."2... 1 ~o_l -o._<iaT-2. ~162a2o.o7 1111 laC?Lo lcas¥1 ljOk 
.;z,.L62..5 I f')_qc: I ~. 1 lc2.-2CJ. 1S l11o 1..25~ I~~ I 4; 
~l__ao_l llJ5 I I .:J l~_.:l8o i.r I ;/ 1!~ le2S3TI..j.£,' 
3 I ..35_ I 0.171 I., l,a.3t. '-<~ . l11.,;7, lt2Sa 1~31 tt.S" 
:;$ I 4o I 0.7~ I ·r.7 l~3s.~i I ii.;i:I-='S8~1 I '-i-_t; 
..;. I ~ I 0 ."7.21 t. r., T~3K. <;?.::l llltL!c:lSt'J 1~49-1 .4-1... 

_t_L_I 5c I ~_I _L_t:. I c2._"t-'. ~ I it~ l~s<J I~S3 I '++ 

4-B 
~-2'+ 
i.i--13 

oaG--1 
4 

o.tu8 
')(1\t>-0.... 

Methods Perfonned f1023 

Leak Check Rates 

Sample Rate Pitot 

in. cfm + -
Initial IS ().t'Y"li... i/ '-"' 
Mid 8 o.rr~i2- / 

..,., 
Mid 
Final I~ {'}.tYlJ / ';/ 

lmpinger Data (vol) 

Comments/Notes # Initial Final 
1 0 1/,Q.... 

1<. : .::1· ':l 2 Joo q~ 

3 11)0 q 
4 ~&-

5 
6 

Silica Gel Data (gm) 

# 1 Initial Final 
1 t=i ~·· , Z!li 

2 

· 0.6~ bur2~~tt:t:u~~d~~~mtt$tt~=t~~ 
0-I:J- -

Moisture Gain 

~mi. 
..2.b-1 gm 

5 l1:1c I c2.701 1~5 I02S"'. 1 t. 11/:J.; 1&7.5'9 1~1 I CJ-S 
_t;~ t= t5T0.6ll /.s l~s9.-32 ll11 L?s7 kiCJL I 47 LSi:.! Total 
t.. I i::to I o.bt.l ;. s 1.;:2.'-2.77 I i/.:2. lc:2571.:.?~1 'i-7 
/... 11:<5 1-o-S'?T 1._3 . I.:L,t.,;; L I u~l o?S~ lc;1s.3 I '1- 7 

I.E26,s- :2~7 Filter Data 

A I I /!.:SO ?},Of'S" ".1_, j I .Qt... q_ <2Sc Jt~T"2Wi~~~-r-<~ ~ 7l) I 7.D # 
I I i.'3.S tJ_q5 '-L-Id.J_.l . .-~b i1 ~ I 2S~ I ;t.S"f I qqt I 3(; II -rt f"7_o 1 
j_ ,,, ij() ~-qs-" • I I ,).,/}. J..O 11-'='1 <.2.~ I 2<:41~ri---:J~;,;:. C)J -,I I 7.D 2 

3 ~I 1:4-S ~-;ge- A 14:5(.2 i t..LI z(£>1 2-S'<fl iJ.4 I . ~ (.,. 7'1- -,/ I ~~ 
i I 4 I 2$71 "U"ttl· 'P; I ~~ 7lD -Cf 1-Z.t:S".i c:; o.s~ ..:Z..IJ:So ~s-
i 11 I lc;;-.&1 'l-~ '-4:~. I ""<~ ,eyi"Z.-g-8:77 0-~) ..:2,..1 J:S.S t7 -?"7 I G ... e; 

o:-~ t.ll I 2-Cfl~ ;,L;T 1~R "J>:~q, I "!,<; il 3 I ~:oo '1L.I~ 
O.t~ 'ft ~ I 2S81 ~ li'C" I ~7 -=n .:. l.;:as r .Q 1 2 'ftJ ,:!A i'CfTfi.~ 

J'.:§l3o0. ~? ~l'+ I 7.Xt1 1-2.~1 ut~ I ?..7 .3 1,:2: lc; o.os- .,1 "7k I ~.s-
. '-1 l-1:1'5' l'}.:J;l l ·CP I ')03.-=JQ HIT2S'l.fl 7Ji;4~ .. ~ ~~ I•(;..Q_ c .~1.)_. ..:t lc2•3b i,~ l~o7.6~ J I cf I -z::<i I u-<fl :.r\ I 3S' 1'1: 'l.J-1 (7,U 

l>.\011~1\5<u~T""ina\fold0.UF•-I-<\haF""'"-·•k • (@j O'BRIEN Ei .E 



• 
Client GenerA.\ ~~e...n•tS 
Location Co....-~ _)'io 
Source "B~ 3 . 
Date ==t.t~~ 
Operators S."1 Lw ~ 
Start Time ,r lt :J. i 
End Time t~t.f.Z 

Sample Sample Velocity Orifice 

Point Setting 
(in. H20) 

- -

• EPA lsokinetic Field Sheet 

Run Number .:2' ((en t) 
Stack Diameter· 40 . 5 
Barometric Pres. &.. . 8 §"l""'".,)... Cj - \ 

Static Pressure \ • \o 
Meter Box# __ 1.!__ __ _ 
Meter delta H .:L. o I 
Meter Gamma 0 .q96 

Meter 

Volume 
(ff') 

Pitot Number 

Pitot Coefficient 
Stack TC I. D. 
Oven Box 1.0. 
lmpinger Out 1.0. 

· Nozzle Size 

XADTrap I.D. 

? I r. fT -1 n lfl .,_ ~l Z'.}.L <Is-- I J"fl 7"' 
5/Cf.S3_ LlL't- ~~ ~ L_~_l__7_'f_L_L1_ 
"3rt! o 1 llT~I ·2&81 2-(Xf Cf.rl -5n- 7+ 
32,1.2~ lll3 1 ;).~ /SlA ~~ ~~n -;t~ 
:Jl'-{ ,; L I 11:? LZS<51 ~I_ ·!f:G l_ ~'___l__']_ c.f-
"'1-Iff.tf- I II 4-~ ::lS1f~T -\fc-1--g~ T fd---
33i. 5:h I /lf.l.-1 ZS81 'ill"! ¥!.:. I 3G:2 I -,a-
1'!3'f .. ql.S1 -.:.I -1 -1 - I - I -

V:\Ofi.:P.Op,.\EPN\DMJtUourc .. t~••~rll'ld~Wfonm~ot\h.ofirldsn..t.ah 

L-\--~ 
o.gt..t 

4:.-2> 
Of:>E- -J ..., 
0-:213 
KL 

Meter I Vacuum 
Outlet (in. hg) 

/:l-.. I 5"~ 
ILL.s:.o 
7a.....l s.o 
7~ I S:::o 
'1.;L. L.S:.o 
If I S.S 
"11 I 5-0 
..__. I .oc--

•• 
Methods Performed t162.3 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

6Hsi.fe, 

Leak Check Rates 

Pilot 
+ 

I 

lmpinger Data (vel) 

# 
1 

2 
3 
4 
5 
6 

Silica Gel Data (gm) 

# Initial Final 

1 62'15.8 13::2.1.9 
2 l 

Moisture Gain 

15d' mi. 

&!e.l gm 

J 8 4-. I Total · 

Filter Data 

# 
1 
2 
3 

(W O'BRIEN 6 GERE 



EPA lsokinetic Field Sheet 

Methods Performed "'tVL.;;g 

Client Cell. D-iAl,.:-, ti-1•C$ Run Number s Pitot Number If-~ 
Location lJAtrl4 ~'~ /VJo. Stad< mamet"' ~ Pitot Coefficient 0~~" 
Source ~~D(;.. 46 ~Ck Barometric Pres. • · . 2<1. i .stack TC I. D. 
Date fi.·i· ,,_ Static Pressure Oven Boxi.D. ______QBb- ·I 
Operators .5. M' "D y)- i.J.AM>'1 MeterBox# 7 lmpinger Out I. D. _____!! 
Start Time l~~ 1/f:-ff Meter delta H lee Nozzle Size • (!).J.lf32 
End Time Meter Gamma · 0 ·'ViO XADTrapi.D. . 'rtA4' -# s;-· 

• 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

Initial I& tJ.IJCID ./ / 
Mid 7 IJ,C)L'"\ :3 . v "' 
Mid 
Final -, t>.a)2 v ~ 

Sample I Sample I Velocity I Orifice I Meter 
Point · Time Head Setting Volume Meter 1 Vacuum 

. (min) (in. H20) (in_. H20) (ft") Outlet (in. hg) 
Comments/Notes 

lmpinger Data (vol) 

# Initial Final 
1 0 

7J-t I e I 12_B_~ I <2.o 13ii.l3t. I lob- I.:?~ ~S"lf- [5~9Ikk Ll:.v-T 3, a 2 \cS>O 

., I 'S" ll>:R'9 I ;l.n 1:3~8.9:2.·1 1u' l~sKL;;~Sbl 3f.... 14.~ I ,;48 I t.t.. T~Q_ 3 '1.00 
' 1 to 1 tJ-. 9'·' 1 ~·. o 1 ~ii:J.., t. 1 ; , , leas-a 1 :1ff' 1 3; --1-'+3- 1 -k-:.916:. ~ 1 '1-: o 4 ~. 

2 I 1'> I 0 _qn fQ..i') T:3o+~.St-, I tt:A l62..bl l.a.s8 I 3, I 4-3 I 7CJ IZt". I 4-.o 5 
2..- I 2n I o~q'l D-~ I 3So.'f..2..1 ill b1bD l~c:;C'A 3g I ~I 11 I L~ I tf:o 6 

,.<1 1J: I D~qtl I &:n I 3s'l::U.. I Uo l<>2boi.Js.:.JI 38 I 43 I 11 I/...{,. I i.J..D 
_3 L3o I-O.I..ITLSTSS8.,J I B1 k2tt> b2Slol 31 I Zf.:LI 11 I "ks- l?.c Silica Gel Data (gm) 

> I ;.; I ,.,_gr:;.;..iJ 1. 7 I 6' 1.41 I 1 u I a~ 1 Ids' I 3l. I l.j. 3~ n I ~ s- I 3, o # 

> I ""to I o. R1 1- LS r:?t.~-Ci<J l1u lc25Cflr2SSI .3fD I '1.2.1 11 I ~s I_3_._D_ 
'1\ I a.ltLf I /. (; I 3,8, G.sl ll~lol~o b's<f-1 :?t; I 'i-31 71 I Zs I ~~D 

1 I"" 7 -. ' I .... ' ' ·- I 
2 

q I ~~ I 0:7~1 -,-;-~~37:t.tll I II~ I a2'o l~st.,; I ·"3 7 I ~OL I 7o:z.l6t. .I 3. t) 
~IO.:t4L t.it. I 375".,4::::1 11~1,;2/f/)o lo25"hL-a7_L~L7.J L'' lau,o Moisture Gain 

< I ii>Oio~"'Jl4-l _L/~ I 3iCI. ii I li~l&6cl c?,?SI 3~ I ti-l I 13 I /t.t;., I3_._D 
Sl __ t.o:>l o.;Jll 1.~ 1.3~.:.2-~ I H'3l~bol~s.:;.l .3~ I 43 I 71l I IDt.. 13-o 
~~I uo I 6.751 1. 7 I 3at.. 1 t. I 1131 ~hol-?s.¢1 36 I ~I 73 I t. 7 I :?.D 

i..fJ:..._ml. 
QJ.± gm 

_ftl~ a.-,.~ lbT:3~<i.&o_l uj;:J ce601D2S'sl 3h I c.j...;3 I .,.3-1 1,.. 7 l3.e 187. 'f Total 
il.'O I _o:;.::;l 1.7 l373.tJ7 I I1.3I~6!I..:2S"sl 37 14-o.f.l 7.31 ~6 l3rO 

h- I 11A-I ~. 751 I. "7 I 3~€.-~.5"1 IJ.3lo2~nl..i'.>kl37 1· 4.:<.-1 7.;;z.:-1 ~7T .:?.o 
~dti.J.s-9- Filter Data 

Jil l·l"'D I Ln 2._""l. t./oo'.~l 11~ 1<.-S"iil 2.~1 4 ~i... ~ii- I G/ I S.o # Number Tare 

l.~~ I /.o ~ 'lfJ'f-.Ji I /I~T2>/T?..~f01· ~ --;{, ~7-1 "7 I ~-~ 1 HE,fl3 u.Me.\eA 
1'1-.n I /_0 ~.;t ~o'B.'II I rl~ I 2901 ::t~ ~ ~ 11 I t.fnT~..O 2 

·__1 _:Y<"Tn. qc;-· .&l.. v 4t~.C:I llr~ I "l:'i'JI2~' · 3""5 ..:;,1.: I .fn I· /.1-_,~ 3 
"J, t~ I 1 .o '--~ iltc,.~7 -1 i I~ I '-~"2-<:_q..l ~~ --:""\~ ~I bfo I s:-0 

-:k _1':\t' I fJ .Q c:- ;).. I i '-1 ~~{ •. 21 "f7ri:f ?.~ ,.;~ -,, 1 t:,., r u .<:: 

'\ 0.-rs-_M_ 

1LI i~l ~ 

"i1 I· u; I~ 
\f')-~ . (.2.1 r I '1 I "2.~ 2Sbl ~ <'-' 57 ~ 'tbb I {)_"7~ -, .. (&. 

-~ :2.og.371 il3 I 'l.tc11 ..lWI "3 "/.- -~· ?., L~ 61 -~~~ 2rK- I o . i :l. J.(p 3 
· t..f'!J 1-.~f I n'l. I "'2.~~~ ~~hI t.f~ I, 7 ]. 3Cf 
"13~S31 _!,$' TI "7 t I U:T 'S_b ut..-1 o , ., .).. i.i,., 4 
ct3"0-5<; I i1.~ I .l:S"il :L~I 2.c- ~~ ..:,1 I '-~ I ~-" -v~1 o:7d- i·(p LJ- .7 ---... ..... """"""""'"'"""' ... .,..,' .. ""',.._"'..,, ......... _ .. • 

~ O'BRIEN 6 GrSRE. 
~) • 
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• • • EPA lsokinetic Field Sheet 

Methods Performed M,)...$ 

· Leak Check Rates 
Sample Rate Pi tot 
in. cfm + -

Initial l-1 .. o .cot. ,_,...... ........ 
Mid, ~ (). 003 '-"" 

_... 
Mid 
Final 7 0.;(),.."1.~ .,.. ;/ 

Client Ge ,.J~fl.J)(... 12. y ,N .IJ-fVJt&~ Run Number ~ (P_;Jfj., Pitot Number 4-13 
Location CA.t.~~ ~ Stack Diameter 

~·~·, 
Pitot Coefficient D .. ~~ 

Source i])L.OG #-J s Barometric Pres. StackTC J.D. 'i--A 
Date ~-l. £6: Static Pressure l·J Oven Box J.D. !Q ~~ ~ I 
Operators s: fn."l..o f;. tJ.:..tLbi Meter Box# 't.oJ lmpinger Out J.D. 4-
Start Time Meter delta H Nozzle Size 0. i../8 
End Time ~1 Meter Gamma o,~u~b XADTrap J.D. '.f Al).;j.y 

Sample I Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Setting Sta k P be Oven 1 . A Meter Comments/Notes 1 1 # 1 ...... _, . ,,_, 1 
(min) (in. H20) c ro Box mpmger ux Inlet ' · · ' 

r. I :?k'l 0.{..,51 I·'+ I #~.2.2.2' I lt3 I U.c>l4:2.f.2.,i ?fl I 4~- ~~-i~~.5~:J.c 
c~ 1·.;tD 1 ~- 1-- 1 %$.-51.#Sf -1 -1 --J ~ 1 ·-1 -t - 1 -

V:\OIIce.05a\ENV\Dr.o0l\SGU!ct" lt'\ltng\Tk'W D.ILI r-\holwwtic\lw torld Shr"'"t.~ 

I a~~ I :gg I 
# 
1 
2 

# 
1 
2 
3 

Silica Gel Data (gm) 
Initial Final 

lo.1SS-CJ l3il.3 
I 

Moisture Gain 

lbb mi. 
~1.4- gm 

,g?. 4 Total 

Filter Data 
Number Tare 

r1J3·R.3 L~nk.:.l 

1 
2 
3 

Avg 11--;:;2~0;:;...;.3"<-+I_..0"-'-·*7 

Q§B O'BRIEN 6 GERE 



• 
~ O'BRIEN 6 GEAE 

SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : r\:13 
Recovered by : J. ()o(MtirJ Recovered by : \J I-ta_ nL.. Recovered by: k,JP,_rci_Lt 
Run No. I Date: D\· .\1 ... 1 ~ RunNo •• J. Date: ()~.J • fJ- RunNo. 3 Date P" t_: 1/ /CL 

XAD Module No. :KA()*"I ·No')091-ol XAD Module No. : ((AD 1t J..... XAD Module No. : Xf\Dji:. S 
Filter No.: Filter No.: Filter No.: 

Im plnger No. and Volume Implnger No. and Volume lmplnger No. and Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (mL) (mL) (mL) No. (mL) (mL) (mL) No. (mL) _(mL) (mL) 

1 0 \5Y 1 tJ I~J_ 1 ~ J~0 
. 

• 2 IDO tot 2 /OJ qB 2 r(J) JUO 
3 loo )00 3 {00 95 3 [cf) ICO 

S& r 56 50 4 4 4 

5 5 5 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals 'AOO I)?Y \)~ Totals 2,00 6~8 ~52> Totals t2CJO 3bb I it>(p 
'" Initial Final 

~ T-• ~ 

Initial Final 
. ' 

Initial Final • I -
:. t 

"' ..... 'l,.., ,, . 

·"' -· (g) (g) DIFF: (g) (g) DIFF: - (g) (g) DIFF: 
Silica 

1'1{~ J) .. l 
Silica 

1.115 -~ ~l.l~1 i.CtJ~ I Silica 
2'1~-~ ~)1.5 '7/.t 

Gel 3\1.0 Gel Gel 

. Final Net Moisture Gain: n~ ·\ Final Net Moisture Gain: I '8'(-, I Final Net Moisture Gain: 1~7.+ 

• E:\Field Data Sheetsi(M23 Moisture Recovery.xtsjA 



• 

Method 23 - Retest No.2 

• 

• 



• 

Test Condition No. 1 

• 

• 



Run No. 

PCDD /PCDF pg 
Parameters TEF (a) 

2,3,7,8-TCDD 1.00 1.2 - i;:i; 3 ;7~1.f_-PeCD D ·o.so -
3.0 

1,2;3,4,7,8-HxCDD 
-- 0.10. -- 2.o 

1,2;3,6.7:6-HxCDD o.iii a:o --
1,2,3,7,8,9-HxCDD 0.10. 5.0 
1,2,1_1._6.tJ!~iiP.~~~ . 0.01 12.'0 --- ---
OCDD 0.001 28.0 

2,3,7,8-TCDF 0.10 135 
-b~J,7!~:~eCD_F-

--- ~ --------
'12f 0.05 

0.56 .. -- 53:0' __ 2,3,4,~8-PeCDF _ 
1,2,3,4,7,8-HxCDF - 0.10 -- 230-

· 1.2.3:6.7~9-iixco~ O:lQ._ -49.6 
2,3,4,6,7,8-HxCDF 0.10 1t0 

- 1,2;3,7,8,9-HxCDF 0.10 s:o-. 
.i~~;6:7.a:H_pcoF -_0.01 ~- 68.0 
g3!4,7!~.9-Hpt;.DF · o.ol 25.6 
OCDF 0.001 37.0 

TOTAL TEQs (ngfm3
) I = 

I TOTAL TEQs Ob/hr) = 

• 

• 

PCDD / PCDF Emission Results- TEQ Basis 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

1 2 

lb;lr ng/m3 lb/hr pg ng/m3 pg 
TEQ TEQ TEQ TEQ 

3.52E-04 3.07E-11 2.0 6.04E-04 5.27E-11 2.0 
4.41E-04 3.83E-1( 3.0 4.53E-04 3.958-iT 3:o 
5.87fr-ii5 s.iif::1z:-- -- 4.23E--o·s i69E'-1z i3 1.4 
Z.35E:04 2.04E-11 1.3 3.93E-OS ·3.42E:i2 1.2 
1.47E-04 1.28E·ll· iT ·3:chf:-os ·-3A2E-i2 T2 
3.52f::os io7E-u --2.0 6.04E-06 5.27E-13 2.0 
8.22E-06 7.15E-13 6.0 1.81E-06 1.58E-13 4.0 

3.97E-03 3.45E-10 191 5.77E-03 5.03E-10 216 
i.87'E-i>3' r.62E-io· io8 'f63E-o:f i.42E-10- no 
7.78E-03 ·8.61E-03 ·---6.77E-10 57.0 7.51E-10 60.0 
6.76E-Of s~liaE:-=1o- 135 4.o8E-63 J'.'S6E-l0 150 
i44E-03 1.25E-10 -33.0 9.97E-04 8.69E-ll . 37.0------

1.84E-it ·i.o _g~~--0_4 2.81E-ll 7.0 2.11E-04 
1.47E-0_4 i2aE-11 : 4.Q::~ i21E-04 i05E-11 5.0 
2.00E-04 1.74E-ll 29.0 8.76E-05 7.64E-12 30.0 
7.34il-os 6-.-391<:'-12 "[0 2.i2E"-o5 -2.37E-i2 12.0- -----
1.09E-OS 9.45E-13 5.0 1.51E-06 1.32E"13 6.0 

0.024 II , I" 
0.023 

I 2.07E-09 1.98E-09 

3 Average 

ng/m3 lb/hr 
TEQ TEQ 

5.87E-04 ~~~~11 
~.4ifE-:-ri4 3.90E-11 

3.38E-1Z 3.81E-05. 
i52E-'OS 3.iiE'-i2 
3~52E-os- 3.12E-12 
5.87E-06 5.20E-13 -.----. 
1.17E-06 1.04E-13 

6.34E-03 5.62E-10 ---
1.76E-03 1.56E-10 
8.EiciE-o3 i.a!E-10 · 
'4.40E-03 3.90E-10 
1.09E-03 ·9:63E'=-fr 
2.05E-04 1.82E-11 
1.47E-04 1.30E-ll 
8.80E-05 _ 7.81E-12. 
}?2§-05 3.12E-iZ ---
1.76E-06 1.56E-13 Average 

0.024 n n?.t. II 
2.13 '> nta:.nn II 



• 

• 

• 

Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Avr.. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches ofHg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume, (YM)ft3 

Initial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 
Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

. %02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft/sec= 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate, % 

~ 
An= area of the nozzle 
As= area of the stack 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

19jun12 
0949-1308 

180 
0.218 
0.84 
1.008 
1.83 
40.5 

8.95 
28.9 
1.2 

84.2• 
1.68 

0.8807 

200 
23.2 

223.2 

10.506 
120.234 
0.080 
28.94 
28.06 
53.5 

28,701 
23,222 

99.3 

19Jun12 
1343-1650 

180 
0.218 
0.84 
1.008 
1.83 
40.5 

0 
0 

8.95 
28.9 
1.2 

194 
23 

217 

10.214 
116.886 

0.080 
28.91 
28.04 
53.8 

28,863 
23,281 

96.3 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*VIc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb.+ (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Yw(std)) 
Md = molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= [Md x (1-8ws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate = Vs x A~ x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (52B/(Ts(R)) x (Ps/29.92) 

19jun12 
1725-2030 

180 
0.218 
0.84 
1.008 
1.83 
40.5 

0 
0 

8.95 
28.9 
1.2 

215 
24.7 

239.7 

11.283 
120.367 

0.086 
28.93 
27.99 
55.2 

29,649 
23,679 

97.5 

Isokinetic sampling rate= {(Ts(R)) x [(0:00267 x VIc)+ (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60) 

(@) O'BRIEN Ei GIERE 



• • Field Data Summary 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

h\C;m·I~T.l74\4WlM.tiiii~J.'IO!lff'toF.m\N·f1\flt!'W~~;tiH'IIUW''lOI:t\tftm&I~RioJtJI»,~lDFiilnt ll:I.Nid.l!l~ 

• 

(]#j O'BRIEN~ GERE 



• 
SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : f/) ,r). b 00'11AZI t'IJ/Vb, I 
Recovered by : /I :- I.J/14, B 'f Recovered by : Recovered by : 

RunNo. I Date: 0}9/tJ.- Run No. '2- Date: 6/ltf/12 Run No.3 Date: 

XAD Module No. : ~~ XAD Module No. : $8 XAD Module No. : :J/.' 
Filter No.: i<\ Cl 0 \}..ij e.. I- Filter No.: R__'l C 1 0L1-(;l€ . .:f"" Filter No.: 

lm !)Inger No. and Volume lm plnger No. and Volume lm pinger No. and Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (ml) (ml)_ (ml) No. (ml) (ml) (ml) No. (ml) (ml) (ml) 

I 

Jqt/ 1 0 )0«-/- 1 0 1 IQ 217 

• 2 ~Q'J q[) 2 ,(}o \DO 2 JOO '18 
' 

3 IDO q[) 3 /00 roo 3 !Db 100 

4 4 4 

5 5 5 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals )Q:) f./()) /.t:D Totals :lVO YiV I qtf Totals '.loU ttK Q. ,~ 
,. 

.~;L·;~:::;::)~ Initial Final ·:;·:~;;;j';j~:':. ~_;:;,:;r::•;;;;;;;J: Initial Final ~fr.:~~i~·:t~S ~:1~,· ~~t~~-~:;~i~=: Initial Final :.;".t:::;:·/,~·~;:i 

(g) (g) DIFF: (g) (g) DIFF: (g) (g) DIFF: 
Silica ;)]It; ;7 ~~--q ~l-t Silica ''\ ,l:,.t~ 

1-1~:7 J-3~0 
Silica 

2~1,~ ':i91.o ~;7 Gel Gel / ;-;.un .. -, Gel 

Final Net Moisture Gain: 1JJ.1 FinfNet Moisture Gain: ~11 Final Net Moisture Gain: Q_)q.1 
E:\Field Dala Sheelsi(M23 Mols!Ure Recovery.xls]A ~ 1'1' t 

• 



• •• EPA lsokinetic Field Sheet 

'-~eca 1 ~}1oaroic5 Run Number r- c1 Pitot Number e~B 
Stack Diameter j0.5 Pitot Coefficient {j.8_4-
Barometric Pres. .Q.~.'i Stack TC I. D. e-+B 
Static Pressure +1.0- Oven Box I.D. O!?l-:2 
Meter Box# 

Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time 

S:-1/wl-l 

O"trf I ~ttl':f/;~-;. 
1119 114 )1308 

5 
Meter delta H /. 8.3 
Meter Gamma /.008 

lmpinger Out I. D. :]::0-15, 
Nozzle Size 0.:2.18 
XADTrap I.D. ~ 

Sample I Sample I Velocity I Orifice 
Point Time Head · Setting 

(min) . (in. H20) (in. H20) 

B I 1-0-- I i.r/L T 2.3 
I _j ~ _j_ X. l_f_,i:-3 

T ,- IO I I. I I .52. .3 
:2- 1 15 I tJ.7o I /, 9 
~ 1 J.o I o.91 I_L. q 
~ 1 ~ I o_.cfc I t ~9 
~~30- 1-n.lsl \.ID 
3 I :35 I 0 .tPI I I . 5 
~ I l/0 I D 'JI I 1 . ~ 
i.f I 9-5_1 fl./13-A_I. 'f:L 

LTT s-oTO.l)tol 1. cz 
4 ~~~~ n.~s I J. ¥ 
5 I J:o,S I (). fD7 I !.If 

_5 _I •OS _I f1_. &5I_L ~ 
~ r;_:iD--Ta~la I I . 4 
& 1-1:;5 I o.7tr, I l .t.. 
~ 1;:..20 ln.7L/-I '·"' 
~ lt~;JS I ().lo7 I I-~ 

M I t~.3o I t.t I ;2_.3_ 
' 11:35 1 o.9l, 1 e.o 
I I I! oi-O_j 0. Cf-7_ r~./ 

;;.. lt:q.s 1 o.sa.-1 1.8 
d. I I 5o I D . 5'< 1 I I. 8 
~ It~ I o.8~___L8_ 
3 I .J.:oo I_(:)~~ I /, .;2.. 
3 I J:c5_112t.?o 1· J--:3 
..3 l:.t:;o I 0-hS I f.l.f 
lf 1~:15 I o. 71.f I /. r:, 
!L_l_~~o_._7~ I '· t. 

C:\UsHt.\lw(ty~e;\FiftdO.~t;~ Fenns\tJoldNtlc\beF!HIShM .. ts 

Meter I Temperature Readings in Degrees Farenheit 

Volume I I I Oven . (W) Stack Probe Box I lmpmger 

736,. 1.2.8- l7a2..2.l~~'91.:2S'8__l___b_j_ 
7~o--:-7~_1 l~3-j~Q.9 1..2.5'5 I 58 · 
7 l/-'1. 9 3 IJ.J..;l., I ;) 3 I l.:/5._3 I "' 
7_..,.9.oo 11.2:2. le239 l~s~ 
'7_5_-Y. 7 ::L I ttl:L I~ 4 7 1.25'1 _l__ss_ 
75~~~3__1 la.;i1<>2.s_:il os-z.l ss 
7€,o. ;~ I l.:l.O..I..:2t-o l~s7 I ss 
1 t;3 57 I 1.2..21 .;2/gt I asi.f I 55 
~"'"t:to 17~ -ltQ5'7 ro75+ 1 ~t. 
"L7b -!iD _I /tl.:J.. L~1 I.:P.57_j 5~ 
773.37 I /~r:21.,.?.~,.ila?51 lsi./-
r7t.3 8 l1.;z,..2 lo£.~ I QS: Iss 
=r-zq.631 I~ lliL~ I.9S7I 51:-
~_g-.;2.-,-""Jl J~a...Li52bo lclZS;_j Sf:J 
7e.S.'77 lltl:J.. laU,Q 1<>25'51 5frc. 
7~9. Q'23llil.l I c.2bC 1:205 I 57 
7CJ,7.st:, I 1~1 l.,u,, I<RS~ I~ 
79t..oo I1:2.;J.. lwbo 16253 I S8 
-,q9.8i1 
79 fl. 3,, 11.2-t I .z 'f9 las 3 I !{. n 

_&23 . .&"/- I b2i 1&¥.31.:>2..5'¥- I t,o 
307. --z1. _l_l~l l_g lfLl~53..l M 
8!l:'tYT7Qoi<Rss 1..2s7159 
81s:as ltao 1<2~ 1~.31.59 
8L_g~_j_/..2Q_ ~bt:' lo21f.9_l_S_8 
~~J,;l.,l to20 ~s_7l ~s-~ Go 
~S:S.::2...l1:20 lc2.~ I I 025"61 63 
~2.8-~4 I t:;_ole:l6-t 102571 58 
13t.&-T j___J~k.f I cPSo 15..&. 
35: ;u, I I :J • .i -I a2~ 1.:2.552-1.58 

Aux 

·q._cz_ 
48 
i.f'1 
l.f-q 

_!}_.., 
lf, 

'+. 
i.f.C 
'f9 

!.f7_ 
lJ.R 
¥9 

_!±k_ 
4lo 
4-S 
~ 
47 
lfi 

Meter I Meter 
Inlet Outlet 

3'+ T83 
8~ I 83_ 
83 18£2.. 
f<3 I &.2 
83 I ga.., 
_8'f_ I 83 
gq. 183 

_, 51.J.. 183 
r?~ 1..83 
~5___l83 
fl<l- -r.?3 
a~ 183 
8.:5 181../-
8_5_j_8_4 
gtc, ,-g¥ 
87 I 8'+ 
~b I 85 
8b I ~4 

..... 
'f)/ 1'"~.831 113 
~ I g_iff 1_&'3_ 
_J.f5 _j_ 85 I Xlf-
'i-S I 8b I gc.j.. 
9-5 I 8b I R'r 
!i-4 _I 8b _j 8!f. 
_i./-5 l-84_ -,83 
¥5 I 8¥ I 83 
'l-5 I 85 I 23 

_iEf _j---'RS"___l83 
'1-3 I -85 I 83 

Vacuum 
(in. hg) 

8.s 
_/O.o_ 
10·0 
9.5 

_8_._5_ 
a.s 
-,.s 
7.S 
7.5 

_t._._a_ 
ll.5 
1"7.D 

7.D 
""l_._O_ 
7.o 
8.o 
8.0 
7.5 

I tJ.tJ 
q,5 
4.5 -s.s 
8.5 
8.<5 
7-0 
7-0 

,/.S 
8_.0 
8.o 

• 
Methods Performed ~ 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + . 

Initial 13..5 o.a:-,s. v v 
Mid 
Mid 
Final II 0. 009. v v 

lmpinger Data (val) . 

. Comments/Notes # Initial Fihal 
1 0 
2 iOO 
3 IO_O 
4 S& 
5 
6 

Silica Gel Data (gm) 

# Initial Final 

1 o27c..7 I 
_L 

- I 

Moisture Gain 
____ mi. 
_ ___ gm 

____ Total 

Filter Data J 
# Number Tare I 

1 fi'IQ.3 C.t;,l.:r~~( _ 

2 
3 

/CJ5+~ ~ ....... ,J,/ed.e.. 
IN<J-_/4~ Molecular Weight Data(%) 

~ I _ ?z~ , _c~z 

~ I £0:£ I u: i I 

& OBRBEN E GERE: 



EPA lsokinetic Field Sheet 

Client G~!l~.::~l D0nc..M·.cs Run Number 1-CI Pitot Number 

Location ~e~r·!l MD Stack Diameter ~Q-S. Pilot Coefficient 

Source ~-3 ~"~, Sk.:)._ 
Barometric Pres. <28.-=t StackTC I.D. 

Date '-.f, /IOL Static Pressure +I.:L Oven Box I. D. 
Operators 'JI1{.wl-l Meter Box# s lmpinger Out I. D. 

Start Time o<t"/9 i.2.c.:L Meter delta H 1-~3 Nozzle Size 

End Time 1(/C, Meter Gamma i-008 __ XADTrap I.D. 

1 Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Head Setting Volume 
Stack Probe 

Oven 
lmpinger Aux 

Meter 
(min) (in. H20) (in. H20) {W) Box Inlet 

ALf CJ!;lS D./3 Lt.. S38'.t..s:t IQ.l Q.st=l .;25.3 <;'~ c.J3 RS 
s .;J:3o ().to~ I.S' ;3 "'f02..1D Hll c2bl OJS7 _c;q 4-tJ. gb 
s .2!3$ _().']4- _l.{o 845'. 43 I.:J..f).. .:2S'=t :zss lao % ~to 
5" c2!£/.o O.IID l.lo 8tt8. ~ L, /Cl~ ~ -:25'5 t,o i.j..lf 27 
b :?.!45 0.77 /.7 . 8S2.:L(;, /.21 Q~ «57 hi i.J.S 8&. 

' ~!50 ~.f/1 1.8 85.575 J023 lr-2~iJ 1.25'<;"" £./ CfS 97 
_k o.:ss _o J?o 1.7 859.:3Q... I~ ,;)J.tJ 0.55 _t:)R l.fS ~7 

9•DO '81&.62,8b5 

"''.""""""""""'""'-""'"'""' ..... ··• • 

e~& 
0-~j: 
p~ e. 

oa-.3 
::Eo-iS 
Q-21~ 

5 

Meter Vacuum 
Outlet (in. hg) 

C:S3 g.o 
3 7.5 

~'+ .8.0 
~?~of 3-0 
8'+ 8.0 
&5 f!:..5 
85 8.D 

' 

Methods Performed /1.:1 3 

~-

Initial 
Mid 
Mid 

Final 

Comments/Notes 

' 

-' 

Leak Check Rates 

Sample Rate Pitot 
in. 

/3-5 

/l.o 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

cfm + -
o. c."lD::Z.. 1,/'" J..-.-"" 

o.ooa.. 

lmpinger Data (vol) 

Initial Final 

0 
100 

l/"",0 

"1~ 

' --~ -

Silica Gel Data (gm) 

Initial Final 
':2./to.7 I 

I 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 

Number Tare 

M.:z.::; c.:,f.a,.~d 

- -~ 

Molecular Weight Data (%) 

# 02 C02 

1 
2 
3 . 

Avg 

~ g O'BRIEN SIRE 



• 
Client Q:eHlera..\ DCJo~m;c.::. Run Number 

Location M:nMO Stack Diameter 
Source 13)~3 [Yl~··!2 s-k..ck.. Barometric Pres. 
Date t.zt 9[1~ Static Pressure 
Operators. ~tl. LI.)H Meter Box# 
Start Time [3tf~ Meter delta H 

End Time IC..5D Meter Gamma 

Sample Sample Velocity Orifice Meter 

Point Time Head Setting Volume Stack (min) (in. H20) (in. H20) (ft") 

Al 0 0-7'1- /.t; B~3.ot.7 /02..0 
l 5 0,78 1.7 ~la/oJ-i-3 /.:2.1 
I iO .o:J'- /. t:. >?/...,9 .95 1.2.1 

.2.. IS o. 7.~ /. 6 ~73 ~D /22 
.;2_ .Q.c ~ 7C L,.~ - /'2..2. 
~ 6t5 o .. go t·CR ~~o ~c /'2..:2._ 
3 30 .~<:; J 1'7 flrf5- /2.:2.. 
0 35 ..... c::. 0 /~Z~ ~-<i'o .t2.4 
3 "iO - tf!O I ,2.~ g:JC._7~ 12.4-
--\ !.15 _Qz 1,76 - i2/ 
'4 So ~2_ /'./2~ li!R€. 7o 1/.Z-2. 

·'4 ss .~ /.?.~ utn:J .. ~ /2.3 
5_ i•co .-.M- /,'J? 9o;..- liZ~ 
5 ~ ~4- /.·7? '7'~?;o00 IZ2 
$ 1:1o .. .&4- 1-7'7 9t'~·~O /2.3> 
6 /.'JS .. ez. /..?~ 91"'~. ?t:J- ·/'23 

' J~O • IE 2.. t,7C 9.-'7 . ..i'~ /25 
;:., /::2.5 ~ fP "2... /,?fS 9~-9& /Z~ 

:,..- 9Z4 ._-"/U: 

Bi i3c .J' (/'f I-&!·~ "l'z5- /2S' 
I 135 . t;,c;- Z.e:>c 9"2.9- IZ3 
I J+o .. 9~ 2.oo - /24-

02. 1"1$ /)_.79_ _/_._7 - /c2S 
.>2.. I So {2.83 ./.7 9S9.Lii1- ;;;zs 
02. fl$5 t1.90 /.7 CJ l/.2 . '=-Ji I~S 
3 .2,:= /J./:5' 14 c ''f.{,. ;2.5 /Dl.S 
3 ,:Z!oS 0.75 /.& .:: 49. 5'.3 lc2.'1-
~ .::2! /o tJ.7~ /.{; c; <o28L lr2S 
'f .Q: 15' O·M 1.3 Cb'6. i./-1 i Oll.f 

C.'\~\lwdybr\Desb~lrlcfo.t•r-mt~lc\bon.ld stw.ub 

• EPA lsokinetic Field Sheet 

.:2- Cl Pitot Number 

4-?)..S Pitot Coefficient 

.Q~.~ StackTC I.D. 

-J...U:Z. Oven Box I. D. 

s lmpinger Out I. D. 

1-83 Nozzle Size 
l.aog XADTrap 1.0. 

Temperature Readings in Degrees Farenheit 

Probe 
Oven 

lmpinger Aux 
Meter 

Box Inlet 

~59 ~if-3 ~0 .L.! 'Bio 
:2b!2 0250 .'7/ Sd' 5?7 
o2~ 0253 SD ~r. 87 
fl.t;;~ zs;; S::~, ~3 .S-8? 
2S~ -?cA.. E:4- Gz._ Sg 
297- Z);~ ss Go gg 
2l?~ 2S4 57 ~ 89 
2.95 2~2 ~8 r:;~ 9c;> 
_'75'2 ~~ .6~ 52 JE9 
'2>9 ~ ~z_ S5 7e 

1'25'9 2~~ c::;-:~ S? "lc 
25~ 2.54 C4-. s;e 9/ 
l2bl l"2t;;4- ~I 5~ 7'1 
Z57 2G4 .5"9' 5'~ 9e' 
2>? I~ ~t!:} .£"4- 7't!> 
26'~ 'ZSS 6~' 54 ~~· 
z>e. 'Z.>;J ~z.. ~5 '?'.c::=l 
Z>e :Z$"6. ~~ >.t:S 9'o 

2.S~ z.« <:4- .526 ac; 
~:z_ 2~-?: ~~ .t:4- s·, 
12~~ 2.~~ ~~ sa -85> 
::J-64 .:2S3 6.2 sy. 10 

1.:.25'7 I -<58' ~-I S"l.j. 89 
le<tl ~'f 6o 5.'3 "8<J 
.2./,D ~~ 57 .s;2 .8'1 
b2to b25.5 &;In ,")'I) qiJ 
.:2~ o2S:S S7 51 r?.f-9iJ 
:;{2$7 R.S3 ,.5.3' .5t:l- q, 

P<I-B 
0-~'+ 
P"tB 
a~-:2 
:X0-15 

tJ. . .::Z/'6 

?<Ao 

Meter Vacuum 
Outlet (in. hg) 

85 /,.&:; 
a, JJ.o 
.s; tC. 7.,.:; 
~ 6 -;?.0 
~b 7~(?) 

J?Jr 7<0 
@7 7Z) 
gg -r • .c:. 
BY 7.o 
~7 7rO 
SIS' Zo 
SB 7·-D 
29 '7.0 
99 ?,a. 
eg "/.o 
81!3 fJ,O 
Bg 7·0 
B€· 7.c 

99 9 
&8 c) 
8~ "'9 
f[8 I!: 7.S 
q3 7-5 
il5S 75 
~~ 7.5 
?!J! (>f.IJ 

c:?s /5.0 
88 7.0 

• 
Methods Performed M::23 

Initial 
Mid 
Mid 

Final 

Comments/Notes 

I 

I 

/~77 

Leak Check Rates 

Sample Rate Pi tot 

in . 

il 

lO 

# 
1 
2 
3 
4 
5 

l_s 

# 
1 
2 

# 
1 
2 
3 

cfm + -
0 .. 003 7 v 

o.or5fJ: 7 ,.... 
lmpinger Data (vol) 

Initial Final 

0 
100 

IOO 
$-

- -

Silica Gel Data (gm) 

Initial Final 

I 
I 

Moisture·Gain 
____ mi. 
____ gm 

Total ----
Filter Data 

Number Tare 

11:2.3 14.,.-k..-~J 

Molecular Weight Data (%) 

# I -~2. I ~~2 

I 

; 

m O'BRII!::N 5 GIERE 



EPA Jsokinetic Field Sheet 

Client &..~n~dY!iC5 Run Number Q) -CJ Pitot Number 

Location Stack Diameter 4-o.s:. Pitot Coefficient 

Source ~r-~*- Barometric Pres. :1.'2.9 StackTC I.D. 
Date Static Pressure .J-1 . .2. Oven Box I.D. 
Operators Meter Box# s: lmpinger Out 1.0. 

Start Time l;2f?, Meter delta H i-8_.3 Nozzle Size 
End Time lfDSo Meter Gamma /·OOJ . XAD Trap I.D. 

I Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit · 

. Point Time Head Setting Volume 
Stack Probe 

Oven 
lmpinger Aux 

Meter • 
{min) {in. H20) {in. H20) (fe) Box Inlet 

RY ~Q.o 0.701- 1.5_ 9§7.51.{-_ i-2'-l e2:58 ~53 sq 5""02.. cu 
4 o2.:2S 0.77 /.~ 9~:2.?0 1<2.4 cZ~3 :25'7 St:t 502- 9/ 

_5 l.:l=!O /),70 I. c::; (3_ r:. fo . ;zy, 12_'+ .Qi.J o2S3 S7 51 'l.;L 
:s .:23.5 074- l.t'o Ci/n'l. 73 lOlL/- riUJ 025"1 .55 1502.. 10L 
s· ~l.fO ().fact /.tj. c /3.L.." /tilt;- ~ ;0237 5/o 53 "1~ 
t, QLj:o<" '0.??4- "j_.g_ Cj 70:33 I.:J.4 at.. a._ &58 57_ sa.. 'i!f 
b ozso t'J, 85 I ~ cr79. 99 /Ol'f .lha ~55 ·59 S""Ql- c; '~ 

' ~ss 6.2"'1 Jq '1 /?. ::j _;:,, /.2'1 lo:2-5ct lc25t: ~/) SC/- cts 
lQbD - - !1 '87-~'- - - - - - -

-

C.'\thm.~nb~D.ll.IFenn$\lsa'Jnetk\flliFIHist.d .... 

• • 

f>'f13 
O.J.<J-
Pt. B. 

Q£2·';2 . 
.J....o-;s 
6.~18 

Meter Vacuum 
Outlet (in. hg) 

89 8.D 
89 f!.D 

?JCt ~.() 
S?'t _??.0 

<.: lO ..... 0 

(~ c .o 
c; I «~.0 
9'.2 9.0 
-· -

. 

. 

Methods Performed .tk2.2 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

Leak Check Rates 

Sample Rate Pitot 

in. cfm + -
i7 fJ.oo-:3 v 1.--'" 

10 () ,o.:-<2- v ..,... 
-

lmpinger Data {val) 

# Initial Final 
1 0 
2 /Do 
3 _L_Ot:J 

4 :SG-
5 
6 

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 
3 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 

____ gm 

____ Total 

Filter Data 

Number Tare 

1102.3 lA" ?au cJ. 

Molecular Weight Data (%) 

# 02 C02 
1 
2 
3· 

Avg 

I 

I 

& O'BRIEN6 WE. 



• 
Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time 

Sample I Sample I Velocity 
Point Time Head 

(min) (in. H20) 

131 o I I .I 
S' I l.1 

I ·Jo I 1.1 
.tL IS I o~q_Q._ 
:::;_ I 020 I 0~93 
-2- I <2-s I 0 . ag 
3 I .:30 I_O_~ 5 
3I3S I~ 
3 I ifa l_cr-~t:: 

Lf. I '1-s I o./q 
'f I so I o.(Jf, 
L/ I 5.5 I o. 7_.5 
~ I ht'2CJ I 0.13 
.c; I /Jo5 I 0 . 102. 
.S 1, .. ,,.., I 0 -78 
c, 1, .. ,.,;- I o. 14 
" IL-'.u> I 0./t:, 
ro- 1 i-'o2.? Lo :7_ss 

Ll1 I J.·3o I o. 35 
? l1-·~.s I OS37 
I lk¥o I o.85 
~ l1:45l_f1.<fD 
,;;_ 1 /.:f.o r o. ae 
.J;.- I J .· .5.s I 0 !8 tr 
s 1...?'--a::> 1 _o.t,t~-
3 I..R:o$' I 0 .5.3 
3 '-'-'to 1 o.s3 
1- l..?.~o~...?T 0.'84 
4 1..?-:2o I 0.78 

• EPA lsokinetic Field Sheet 

Run Number ,?-GI Pitot Number 

Stack Diameter Lfo.~ Pitot Coefficient 
Barometric Pres. 028_.:/. StackTC I.D. 
Static Pressure -r /.a.. · Oven Box I.D. 
Meter Box# s lmpinger Out I. D. 
Meter delta H i .8_3 Nozzle Size 
Meter Gamma J-oo8 XADTrap I.D. 

Orifice 1 Meter 1 Temperature Readings in Degrees Farenheit 

Setting I Volume I I I Oven (in. H
2
o) (fi) Stack Probe Box 1 lmpinger 

:2.3 I 987. S:S9 1!_.2~ I~ I o231 I 54 
02. . 3 I qq·1. lot. I Jci2S I o2st I Q.3lc. I 4-7 
cQ . .3 I 'lCiS'-~8 1-/025 102."' lcZ_fi I SD 
Lq_ l3~q_qo I i02.bl&_~3IQ'191 53 

CJ.o I l0o.3,7o lit~.!/ I_~ 1~53 L 55_ 
1.8 I too'"7.55 I t~lo IQU,D I 025..31 5'5 
.:J.O I IOJI.a.bl let,I0259_I~I5.i2.. 
~ • 1 I _to t5_. 1 L___l__g_7 LcUo___k2.5.2_ I s~ 
r.8llolq~.:3llca7-IQ259I.Q.S¥1 53 
, .7,,....} 10~:731 JQ..{r, l..21o3l a5'41 5'"t 
\ . ~SI I o.~.3??-l I ~iD 1.:259 I t253l 5.3 
/._b l_/a.;29-:1.51L.Z-Tl_cizsgT~..fls~_ 
1.5 I 103~. 1b I 1{26 lo?.ttJD lo25513'c'o 
1.5 I Jt13i,.t,3l Jc2.5 lo2bD 1~..5"D I .5I 
1./a I ID39~6Tio2h lt:2a,1 1.;?5'.31 .5?3 
t.lo I 104-3.3011~~ 1=<6o ~5tf I SC 
J.i; l _lO'll:?il/62.5l~S9IOZS'S I SC 
I ._(o_f_I05D.2_0l1&4_-L.:26QJ~S I In I 

I 053.638 
/.8 i 053.l831 i-2 b I r:JS7Ic:l.£5 Lk 4 
1.8 IC57.$2..1 1:2.7 la2~b lo2_5t L 5~ 
l.'i! I CloD !1.31 I Q~ la25/ RS'OZ. I 51 
I,C J06ii.12_TI;J~-IQ2S9 1:254-1 59 

_\ '5 _1~ • .331 i~l:.la2~0 1<25'1-l 59 
I.,: lo7.9.:o.sl:-hl&L a25CJ I~ I 57 
/.3_ t07S:~ 1102.5 ~g..J.QS_4l ?Po 
I. I !0_79-1 -T7~7 I ce~[f~s:S'L 5ct 
i . I /Da'J.761 x.u;-~SJ 102s~1 e::,1 

/.2 10~4-~~1 /a25'1cU_:;L lc2Si.f 157 
_L_k_ io83.sz.7 I /QS !g$1 19253 I 56:>_ 

Aux 

4f1_ 
53 

5(,., 
?~ 
55 
57 
4-5 
4-_5_ 
_4b 

£ft. 
'i-5 

_ £j(c_ 
tf-7 
'+£ 
48 
~ 
50 
51 

_53_ 
so 
£¥=j 
50 
.5D_ 

5"1 
5D 
!P'l_ 
4-9 

'1-b 
!f_(, 

Meter 
Inlet 

9J 
q.3 
q£ 
Cft:. 
q_~_ 
-q7 
48 
q~ 
~6 
q7 
q7 
g_~p _ 

-9'"7 
q&:, 
q~ 

9Lf-
q5 
9k_ 

-g_c;_ 
-q_t;; 
'15 
qs 

!1!1 -q-3 
-«13-

_9Lf 
q3 
'13 
93 

C:\lbfts\h¥6ybr\Dnlolop\Fkold o... flllfll'l!.\bekfttk\bo Add~ ... ~. 

e~e:. 
0-'8::1:. 
e~a 
0 (J.- .2 
.zo -15 

(').<2./.fJ 

Meter I Vacuum 
Outlet (in. hg) 

_<ta_ L'L5_ 
91 I 10.5 
93 I /0.5 
'14 I q,5 
q~ ... _ _l_ffl. ()_ 
qlf I 9-:D 
95 I 9-5 
95 IJO.o 
_9~ L9.Q_ 
ClL.J.I 1.5 
q'f I ~.o 
qq I ~._a_ 
94 ~~~0 
"-t'5 18.D 
93 I ?3.D 
q3 I~.D 
_9_Q... I 5?.D 
q3 I 8.5 

~.3_-ts=5_ 

9_4 1 q:-s 
q3 1q.s 
94- I itJ.n. 
93 I 9.115 
qQ., 1_52..5 
q;;_ I -5-: 5_ 
9tZ. I /,D 
9/ I 7- o 
9S- I q.o 
!3i_l_8.~ 

• 
Methods Performed __,_11>..:;2:::::.3=-----

Initial 
Mid 
Mid 
Final 

Comments/Notes 

Leak Check Rates 

Sample Rate Pitot 
in. 

iS.5 

i/. 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

cfm + -
.O.tl03 v v 

'QO~ I..,.. I/_ 

lmpinger Data (vel) 

Initial Final 
0 
/OC) 

I c:2'J 
8J 

Silica Gel Data (gm) 

Initial Final 

:u<>1. I 
I 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 
Number Tare 

IH.o2.3 ~n~ . .:Y" . 
<---.--·-

~ I ;;;:1 I ~- &t> I 

tti O'BRiEN 6 GERE 



Client Genero..l ~r.tVM·,cs 
Location ~~'"·a 
Source ~~1-'\Q,i{l~ 
Date 
Operators SJ-\Lw!-1 
Start Time 
End Time 

175l}J~oo 
i.8S: a2030 

S~mple I Sample I Velocity 
Point Time Head 

(min) (in. H20) 

A!l_lo2:?s I o. :23 
S 1;;2:3o I 0-:-80 
s l..?-·35 I <'. ~2.. 
5 l.?i'fo 1..0.11 

_?:' _(-<: ~5=-r_D_. 79 
0 1...?-·.m 1 o.t~&-
b 1.:0:55 I o.93 

3-'oo 

Orifice 
Setting 

(in. H20) 

1.'"7 
-

1.'1 
I'. "1 
\. fc,_ 
1.1 
/.'-f. 
~.a_ 

C:\l.h.M~~k1op\Fiekt O..aFtwm.\bokllwtlc\lseF!ddShM.als 

• 

Run Number 

Stack Diameter 
Barometric Pres. 
Static Pressure 
Meter Box# 
Meter delta H 
Meter Gamma 

Meter 
Volume· 

(tn 

EPA lsokinetic Field Sheet 

;3-CJ Pitot Number 

L./{).5_ Pitot Coefficient 

628_.9 StackTC I.D. 
+J.-::1. Oven Boxi.D. 

MB5 lmpinger Out I. D. 

I -213 Nozzle Size 
I<JC8 XADTrap I.D. 

JoctJ.7Lf l1a5lc.Uo IQs~ 1.55 I 45 I q3 
lo'ls.~ llD2.SIQ.bQ..I~~-<5' Iss I 4-5 I 9a_ 
I d1~-~0LIIQ.4 1-atol 102.5.31 5'5 I 4lo I qQ., 

Jlo;t.S'~ I 1.:2.s I 02bo 10253 I st:. I 41 I qo 
lrD~~81 J«c; l02.~o l~sq.l 59 I 4-; I q~ 
II n9. 4ll Tl-:2 Lf- r c::2 ~olc25.:2 I 56 I (.£/_ -,-~ c 
11 -:t .7 4 11«.1./- lc2s7 I ass I 55 I ~ I 89 

-tH"'-
illb . .:Sr;Cf 

• 

PLJ-.B· 
~ ·'8. '-1 

e_48 
D.B3 
.J-0-15 
·0-ZJ8 

Meter 
Outlet 

q, 
q, 
q, 
~q 
sq 
RX 
88 

Vacuum 
(in. hg) 

~Q_ 
q.,t:) 

Q.o 
_as_ 
q,o 
')l_D 

_il)__.__Q_ 

Methods Performed t1:23 

Initial 
Mid 
Mid 
Final 

Comments/Notes · 

Leak Check Rates 

Sample Rate Pitot 

in. cfm + -
15·5 I (") . N'"'l :::t C/ ...... 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 

.1 
2 
3 

v ,/ 
L-. 

lmpinger Data (vol) 

Initial Final 
0 

loO 
!DO 
SG-

Silica Gel Data (gm) 

Initial Final 
4!.67. l 

I 

Moisture Gain 
____ mi. 
____ gm 

Total 

Filter Data 

Number Tare 

-

Ha.s - ,.,./o,.~ 

Molecular Weight Data (%) 
# 02 C02 

1 
2 
3 

Avg 

& O'BRIEN fj IRE 
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Test Condition No. 2 

•• 

• 



• I I Run No. II 
PCDD / PCDF pg 
Parameters TEF (a) 

~.3, 7& TCDQ _ 1.00 2.0 
0.50 ! .. 2_.?.?·~·_P_e_CDD 1.4 

1,2,3,4,7,8-HxCDD oio 1.3 
1,2,3,6,7,8-HxCDD 0.10 1.3 
i!2;3, i8,9-HxCoi:i ·o.w 

- 1.2 
_ _!.~.~4.6,7,8-HpCt;lD o.iii 1.1 

OCDD 0.001 3.0 

2..3/.!t !~1?£..- . -- 0.10 161 -- . 0.05 
... 

90 1,2,3, 7,8-PeCDF 
Z,3,4, 7,8-PeCDF 

-- 6.50 4tJl" 
i,2,3,4,i,a:HxCDF ---

. -0.10 ·1o6 
1,2,3,6),8-HxCDF o.io 2fo 
·2,3,4,6.7ii-HxCDF o.w 4.0 
1,2:3]],9-HxCDF 0.10 'iii 
·1!~ .. ~.4:~t;'ffi£coF o.in . 19.0 
_l_J_2~7_.?,9·HpCDF_ · - o.q1_- 7.0 --
OCDF 0.001 3.0 

TOTAL TEQs (ngfm3
) 

I 
-

I TOTAL TEQs (Ib/hr) -

• 

• 

PCDD / PCDF Emission Results - TEQ Basis 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
Joplin, MO 

1 I I 2 II 
ngfm3 lb/hr pg ng/m3 lb~r pg 
TEQ TEQ TEQ TE 

6.4E-04 5.6E-11 1.0 3.2E-04 2.7E-11 1.0 
Z.2E-04- 2.oE-:.il· i9E-04 ·1.6E-u ---

1.2 1.3 
4.1E-05 3.6E-lZ -1.2 J.aE-os 3.3E"-12 1.3 
4.1E-05 3.6E-l2 i.f 3.5E-05 3.0E~i2- .1.3 

3.8E-05 i3E-lz if" 3.5E-os·· 3.oE-=12 1.2 
3.5E-ii6 -3.1E-13. i2". J:aE-o6 3.3E-i3- 2.0 ---- -----
9.6E-07 8.4E-14 4.0 1.3E-06 l.lE-13 7.0 

5.1E-03 4.5E-10 183 5.8E-03 5.0E·10 128 
iAE-03 i.3E=-io 92- l.5E-03 t3'E-io 7o 

-6.5E-03 -5.7E-l0 43.0 6.8E-03 5.9E-10 33.0 
3.4io3 'iof."io 98' 3.1E-03 2.7E-io 89 
B.OE-04 7.0E·ll 23.0 7.3E-04 6.3E-11 20.0-
1.3E-04 l.iF:-ii 5.0 1.6E-04 - 1.4E·11· io 
9~6E-05 8.4E-12 'iii' 9.5E-os 8.'2"E-12 iii' 
6.1E-05. S.3E-1i i9.0- 6.0E-05 . 5.2E·U -18.o--

2.2E-os i.ofi-12 7.0 2.2E.:Os 1.9fi-i2 7.0 -----
9.6E-07 8.4E-14 4.0 1.3E-06 1.1E-13 5.0 

0.019 I 0.019 
1.63E-09 1.63E·"" 

/ 

3 II Average 

ng/m3 
lb/h; II 

TEQ TEQ 

?·O?·Q4 2.8E-11 
1.8E:ii 2.0E-04 

.3.9E-05- 3.6E-i2 
3.9"E-o5· 3.6if-i2 
3.6E-os .H~·!_2. 
6.0E-06 5.5E-13 ·-------
2.1E-06 1.9E·13 

3.9E-03 3.5E-10 
1.1E-03 9.7E-11 
5.0E-OJ 4.6E-io 
·2.7E-03 -2.5E·l0· 

~-@-~ ·s.sE-iT 
9.1E-05 8.3E-12 . 
9.1E-05 8-:JE-12 
5:41::-os· S.OE-12-

llE..:Q?_ -1.9E-1Z 

1.5E-06 1.4E-13 Average 

0.01 17 
1.29E-09 II •~ •n 



• 

• 

• 

~---~--~~~~~~~~~~~~~~-------------------

Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diamet(!r, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches ofHg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume. (YM)ft3 

Initial 
.Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSATData 

%02 
%C02 
%CO 

. CalCulations 

Yw(std), scf = 
Ym(std), dscf= 
Bws= 
Md= 
Ms= 
Vs, ft/sec= 
Qs, acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate, % 

~ 
An= area Qf~he nozzle 
As= area of the stack 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 3 Main Exhaust 
· Joplin, MO 

20Jun12 20Jun12 
0900-1205 1244-1550 

180 180 
0.210 0.210 
0.84 0.84 

1.008 1.008 
1.83 1.83 
40.5 40.5 

0 
0 

8.95 8.95 
28.9 28.9 
1.2 1.2 

124.2 
91.4 

-1.39 
0.8769 

185 194 
20.4 22.6 

205.4 216.6 

~ 0 ~ 0 

9.668 10.195 
110.833 111.245 

0.080 0.084 
28.93 28.92 
28.05 28.01 
53.8 53.4 

28,863 28,672 
23,382 22,998 

98.0 100.0 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*Yic 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm ?'gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Yw(std)/(Vm(std) + Vw(std)) 
Md = molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow rate, standard cond.itions = Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 

20Jun12 
1650-1954 

180 
0.210 
0.84 

1.008 
1.83 
40.5 

0 
0 

8.95 
28.9 
1.2 

120,4 
93.6 
1.50 

0.9175 

165 
20.5' 

185.5 

~ 0 

8.731 
116.964 

0.069 
28.93 
28.17 
55.5 

29,811 
24,452 

98.8 

lsokinetic sampling rate= {(Ts(R)) x [(0.00267 x VIc)+ (Ym(std)/17.647)] x 100}/(Time x v~ x Ps x An x60) 

@ili O'BRIEN 6 ~ERIE 
I 



• • Field· Data Summary 
General Dynamics OTS Munition Services· 

Building 3 Main Exhaust 
JopUn,·MO 

1:\1;,-n l))'rwmln3l74\4'JIII( .. .ftl4,;1·~l:m\N·II\flcoldiL.t.I\~:JUfi_.7Ull\1~.dl))o~W~t»nD!d(Jlll\fndt:;lfn'M&Itll1).1111fkl,.l!l.akll 

• 

(@ij O'BRIEN 6 GERE 



•• 
(I O'BRIEN 6 GEAE 

. . 
SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : (Y\ 'J3 OUnii( tf:J;Jf), B. 
Recovered ~: _/fl.}, iJ AlVbl/ Recovered bl'_: JAJ. ~ Recovered by : AJ, IJ ~ /L() lf 
Run No. f Date : W · ..)0. J d. Run No. ~ Date : , Run No.3 Date : 

' 

XAD Module No. : ·1f' 3 XAD Module No. : ·1/- I J XAD Module No. : -1t. ttl 
Filter No. : R l . c~ t.!>u .,u ~i- Filter No. : • Filter No.: 

lmpinger No. and Volume lm pinger No. and Volume lm plnger No. and Volume 
Initial Firial Rinse Initial Final Rinse Initial Final Rinse 

No. · (ml) (ml) (ml) No. (ml) (ml) (ml) • No. (ml) (ml) (ml) 

0 tg> 1-
1 1 0 tlr 

• 2 I uo lao 

lti:J 3 JOD 

2. tOO /00 2 {/){) tcDO 

l<)'6 
. 

3 tuD 

4 4 4 

5 5 5 

• 6 6 6 . 

7 7 7 

. ~~~~itt: ~~~it F:~t iND~·~~~i:\ Jj;:::~;~:~:l~ ~~~i)al F:~~l ~·~;;~~;;~ l;~;,:~~~~m1 ~~~itJ F:~~l ! ~''6i;jr''. 
s~i~1a 2ti]i1 )'tfJ.{l.J)j.f s~~t 2 f57.V ]$t~ ""l.,"J, ,lp s~~~a 'll,'l.i '28~~~ ~~ 
Final Net Moisture Gain: a t£.'-1 Final Net Moisture Gain: ,< fl·b Final Net Moisture Gain: l g f.~--

E:\Field Data Sheetsi{M23 Moisture Recovery.xls)A 

• 



• 
Client ~emerc.A ~~ ic:s 
Location ~.12);.:2 HD .. 
Source !3~ f:1a.;i') s.Jt::c-l 
Date tL "-'~ 
Operators ,SH l WH 
Start Time 0900 liQ?;.S. 
End Time 1030 I lAOS 

Sample I Sample I Velocity I Orifice 
Point Time Head Setting 

(min) (in. H20) (in. H20) 

1f1 1ol 1~o - 11.1 
1 I 5 I 1.0 _l L...Ji, 
i I iO l 0 .C~9 I I ~ 
.::L I IS I 0.8/:. I I. 5' 
a2.. I ~ I 0.8_3 I 1.5 
.2.. I :zs I 0.88 I i.lo 
3 1 3D I n.lfo I t·.Lf-
3 I 35_ I_O.:Ib_l ___L_Lt_ 
.3 1 qo I o~bif 1-/. l 
"1- I 'is l 0;78 I r. 3 
4 I so I 0 .78 I i .3 
'f_ 15~ l_o . :z.c;- I I . 3 
5" I~~~ I tJ. 75? I /.'3 

· S li:cS I 0.-lg I -/.4 
5 I t: I " I 0 . 79_1 . J. 'f 
r.:. ''·'s lo. 8o 1 - 1~'+ 
(p I I :20 I 0. 8 ( .J..- l_._5'_ 
t- r 1:.2J" r e>--:-~IZ/1 "5 

81 .. I F3o I o .951 ,_ 7 
JfC: I ;:3'.5"1 ()_q-, I I .I 
IZ-IJ:llol0.9ol 1.1..._ 
~ 1 , .. 451 o-:-gorJ. '-1 
J- ll:fO I 0.3'/ol i .5 
.:2 I ,_. ffT 0 .ego I -1 .if. 
3 1..7-'t:ID IO.bll /.~ 
.3 I 02 -'dGL6. 0 _l_i. Ol.. 
~~: 1il_():;_7_4 J L3_ 
~ ~-·15 =ro;7~ 1-/.3 
Lf 1:2:.i.o I o.-,a. I -,. 3 

C\UHn\lwdybr\On~op\f~ D~o1 FCNrm\bollMtlc\lso Arid ~.xk 

EPA lsoki. Field Sheet • 
Methods Performed __,M.....:=:~::......;.3 __ _ 

Run Number I - C::;:L Pitot Number f "1-'B 
Stack Diameter l.lo-5 Pitot Coefficient 0-8q. 
Barometric Pres. Q8.Zf Stack TC I.D. P"i:~ 
Static Pressure -4- j. a- Oven Box I.D. Q~-s Initial 

Meter Box# 5 lmpinger Out I. D. -r..o- 15 Mid 
Meter delta H 1.33 Nozzle Size 0-"210 Mid 
Meter Gamma _i-oo8 XADTrap I.D. Final 

Meter Temperature Readings in Degrees Farenheit 

Volume Meter I Meter 
(tn Inlet Outlet 

Vacuum I Comments/Notes 
. (in. hg) 

n ~, ~~ s I 11 3 l~s to l6ls4J G ~__l_SQ.... I /9 L:r 9 ;,5 
- I tt_!l_ ·l-2'1-5 I .:lSi l '57 l s-;;L l 30 I· 79 q.o 

1£~q5-l•ls l.5!so 102551 sg I 51 I ~D.I7c:J ,q,s 
1~7. t. c:- I 117 l~s9 lo<s; I f;'fo I 50 I ~ 1 1_:7113._ 53.5_ 

_i3LO(_ llJQJ.>2~o ~~~I 55 I '-1-8 I 8:2... I 80 ~.5 
1341."38-1 ;lsl~57l~s~ 1 5_7 r·if,g r8&. 1 JJD [q.c 
13"7 .. gs 1117 lc:?5~ I..('S.;l..j 58 I 4-9_ I 8.2. I_SI 8.0_ 
_1_'/_L._I;J... I liB l~s~__ill_58 I 50__l__8_~_L81 8.{) 
;tit,t.-:3.8"1/J..o l,:7filb2..571 SR r .525 I g_3 r2U 7-D 
1 Lt7. ~8' I i<Wio:l 57 I 62.5 4-l-~- T I s i I _8 Lf- I ~.;t. ~s.o 

~iso. <2.5 l/.ZO I~LIQ1.54J 57 _I _5D I B.s:_l~~ .o 
LS3....4.SlLaJ 1..2/fb I.:2S31 59 I Sr l-85_ I 8.3 .0 
Jst:.sifll.2.lld2-qb 1..-zs¥1-too 1 sa r .8s 183 >?.t) 
159.~5lio2.;l..lo7'f91.::es41 ~I 151 13~ 1_8_3 _ _k.Q_ 
_llo-2.90~.::21 1~4LI~s..31 61 TSI- I 'Bb 18q: ~.D 
'""'· a..oz.. J.JtlO IC2li-SI &502-lb I _I 51 -1'851 Rli- .o 
I~ c.f_J l/.2,_t lc:2¥3l ~S~I 6,1· I St __ I '35 U34_ Sf_.5 
170l.7t., llli2t la?'fS I as_gJ_".Q I-5"6J... I 85 I ~4-·. 8.5' 
tll:..Db9 
17~l~.ZI~~ 1)'4 _5'a. _l__85 ~ LO_.D 
nq.96-lt~ 1 a.~~:.nzs71 _i5"02 -I.J..b I 8~'5 ~lj. /1).{) 

'~ 3 . .nlia~[ci' 5.1L025ol.~ _!.l&_ I B_5_ _S_S _ 9_.5 
19~. 7:211~3 T 02581025o 1-5.-.e.. 77£... I 87 .85 8.5 

___L9a,_a.g..L/o2~ I ~591~02.-_l 5 'f , _i.f7_ I 87 _8/n_ ~.0 
. fq 3.3QJ I~.QfOI T02SS I 53 47 I '87 S'to .5 

·I qb. 55 I f.?l..31 o24.o TQs.3 I SS i.J..7 I g,g g~ .o 
_199_.,, I /OlY-1~1 I~S/J S0 Lf7 I '1/8 Ri:._ t;J. 0 
~.l-66 l t~3lt:Qb~IOS51 56 47188 ~to ~-5 
~S3;2.. U~l oUO_l_D?.._$_1_ lib 9-7 I 3_<5 8':1_ .. _8_.5 
o2o&'. 95-1 i~ifT ~T.Q5"3 I ~r:r-b 'f~ ~~ 87 ~.5 

Leak Check Rates 

Sample Rate Pi tot 
in. 

!£..S 

lO 

# 
1 

2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

cfm + -
I t'I.C'>03 v' :/"' 

0-0o3 v ./ 

lmpinger Data (vel) 
Initial Final 

0 
100 
iOO 
36-

Silica Gel Data (gm) 

Initial · Final 

l 
l· 

Moisture Gain 
____ mi. 
____ gm 

Total 

Filter Data 

Number Tare 
/'1.{/3 W.l"rlar...d 

Molecular Weight Data (%) 

# 02 C02 
1 ;lo.l D-iO 
2 '-D·l 0-~ 
3 J.U. i o.1 

Avg '-D·l I) ., 
·';") 

O'BRIEN 6 GERE 



EPA lsokinetic Field Sheet 

Client GeN.c-rt2:, \ "b~~ic.5 Run Number I C.2... Pitot Number 

Location ...k;21:" Mo Stack Diameter 4-o-5 Pitot Coefficient 

Source I?,~~ ~i£! sk:.c:.(... Barometric Pres. .::2.'8.9 Stack TC J.D. 
Date fo/-:Lo}l'- Static Pressure ±.J.O- Oven Box J.D. 

Operators St-TL&.J;.I Meter Box# o?J lmpinger Out J.D. 
Start Time r'Aoo l ic35 Meter delta H 1-83 Nozzle Size 
End Time 1 o.3D I laos Meter Gamma _ _/-oc8_ XADTrap J.D. 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Head Setting Volume Stack Probe 
Oven 

lrnpinger Aux 
Meter 

(min} (in. H20) (in. H20) <tn Box Inlet 

8'-f tl.,Q.5 C)."? I 1.3 ..) IQ. \ 1 ~~~ 0?5'1' .Q53 5~ 5() ~ 
s 0230 D.fnq 1.3 0215. ::l'l 1:7~ c;)n/ I.:J . .:;Ll- !=5"'1- iJ.q ~q 

5 a3S 0./f) 1.3 Cll ~,C)~ i.o~ tWo I c::t5.?J 51 .C)l) St-'8 
5 I tX'ifo 0 .-,o 1.3 ~I.S'~ IQ3 02~1 .Q51 53 So 88 
~ E:llfS O.fo+ I. I 61~ 4.1/ IQ3 c:Qb:l. c257 Inn 50 ~ 
b ~So O.foQ, t.l &.a.7. t.b -f;W.: tlt;iS t25'f t:5.. ~ ~ 
~ .:iS'S {).II 1.3 &~.~~ jC).i)_ 62.59 0254- t:3 ~I ~-~ 

3:oo - - ~33.//7 - - - - -

C.~\J>m.DP\flold""•,_~k\bof""'"'"'•b • 

PL/ -B 
0-84 
f/4-B 
()5-=3 

:ro-J'i_ 
o.21o 

Meter Vacuum 
Outlet (in. hg) 

~, 51.5 
?1:7 s.s 
87 ~.5 
'7'n -g_. s 
~~ 7.~ 
~7 7.~ 
?<7 ~.S" 

- -

Methods Perfonned l1c2~ 

Initial 
Mid 

.Mid 
Final 

Comments/Notes 

Leak Check Rates 

Sample Rate Pitot 
in. 

lh.5 

/0 

# 
1 

2 
3 
4 
5 
6 

# 
1 
2 

# 

cfm + -
o.oo~ t/ (/ 

0·00?. v / 

lmpinger Data (vol) 

Initial Final 

D 
iDO 
too 

S_fS-

Silica Gel Data (gm) 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 
____ gm 

____ .Total 

Filter Data 

Number Tare 

I 
I 
I 

1 1-1«.3 .L !.5!._ 
2 
3 

Molecular Weight Data (%) 

# I 02 -- C02 
1 
2 
3 

I 

& O'BAIEN.EAE 



• EPA lsoki.c Field Sheet 

Client Ge>r'\e..-"-\ ~9-"''icS Run Number &c~ Pitot Number P4f8 
Location ~o~\ •·"\ r-\o Stack Diameter 40.5 Pitot Coefficient Q·gq... 
Source ~\~ M.a:.(\~c.k. Barometric Pres. 028.9 Stack TC J.D. Pl..fi2. 

l;,j fj:2.. Date Static Pressure +1.2.. Oven Box I.D. OB3 
. Operators "b.'-\l«.:>i-lc Meter Box# 5 lmpinger Out I. D. :Co-IS 

Start Time 10:..¥4 lN--<.0 Meter delta H 1-~3 Nozzle Size Q. 210 
End Time 1417 flS5D Meter Gamma 1-0D~ XADTrap J.D. 

.Sample I Sample 

Point 

S_l 

.:2. 

·Time 
(min) 

(;) 

_5 
iO 
\5 

~I Qc 

.:2... l_i5 
3 ao 
3 35 
3_ tto 
q 4-5 
Lf c;;o 
y ss 
5_ _l_:OC_ 

5 l~o5' 

5 I! 10 
fr, 1:15 
b_ i:20 

:.b. I~ 

Velocity I Orifice I Meter Temperature Readings in Degrees Farenheit 
Head Setting Volume Meter I Meter 

(in. H20) (in. H20) (tn Inlet Outlet 

(os. L J.'1 I.Q33 .c:;fc,'8 I iJll 1~4sTOli.i3l-53 I 4-3 I ?CJ 189 
_t~'L~·l>f:~~"'--.g.:n_._G._-z_ _I 102.lf Lc524-_g l~t I o1_ I_ '-1-LJ-. I ~1 L~9 
o:951- c-1~o2qf.5=7 I lOlLI- I <:Q31 I~ 51 I z+:2.. L 9Q_L'S_9_ 
o .99 1- ,_ ~ 1 .245". i z:.- 1 1~s~1 ~&r-z.--;,;z.r ;;z..=r 42..~ -qo~ Cfo 
-9o I u62....l '74-0J-2o II Z4-l2~ I2G~ I S"4- I 4c I ~~ I '1'o 
25-_LL l_o l~z:=;z..._l_oJJZ.A. L24-t l.zsgl s4-_l4o_ I C?, I 9o 

. 72 ... -1 ; ,. ~I ?t;;c; -~ 1,-;;o_ z::; I -?.A-8 I -2J;.4.1 s-4 I 3.9 I '?/ I ~ 

.-72-1 t. <SD I 2~~ .so l1zs l·z..r:>s r~.;.l 5"'4 I -iv I cp., I etC) 
,2z.._l L;~..o I_Uz. . .zoJ/zs- L ?-~ I'Z~ I s.s::- I_~ L 9/_ I 9".:::> 
:rs. 1/:36 I ~.-4tlltzslzi312>4l 5'6 I 4= I 9/ I 2o 
7S I -,~~.3~ I 2~.g-~ l/z.SI2.59rzs41-c;7 I"'"~~ f ~; I 7'o 

,G.g I J.z~ l..t.7J-~9 I126I:25CJJIZ"61 S;--7 14-:::. I 9/ I 9o 
._&8=-L ~23 I .Z:z_s-._~~ l1Z.3 lU.:::. 12:;"'4-1 ~1:;; L::3>~ I '7·o I 9o 
_.-?,_s I f_.-z_3j .:z 7'_~ .. ~o I Lz.s I z~ 56 I _A.b_[_9 1 I 7'6 
-t:::.B I /. 7-31 ZS/. &.a l.;z4-l Z~T-:zG4J ·~ f 41 T ~~ f ~/ 

bBI /.~5 I :z64-. .zol.tz..4-l?.sql~51 s-r I ~ I ~-z..l~ 
.. ~J 1,2~1_~'"7,-~ l..tz~l~l-?5315& I "'¢.i> I ~/ 19/ 
.. c:::·8 I L'r2 3 I 29~,4a I a.~ I ..:?MI :2&---4 .s-~ I 41 I "9L_____1__9L 

:ZCJ:.b.,_ I --- I I - ·1- / 
~_L Ll_:_3Dj_.,. 8o i.?-1:_ %1'~-1''7?-' /2? l:2:5i 12?41 674- 4r 9/ 9'/ 

t I 1:351 o.s1 I. "f 1029'3.5.3 I /c2Sic24f7lc2S; l.sJ/- j.j.J_ .!1_;__ .!2_; 
1 I 1-''+riT o. 78 /.4 301.7.8 IJ~5Ie?lf71025'o Is-s .iff 90L '71 

_a. I t:if-~.6'1 /_.~ 3QS,._c:>_~l l&l5 l_~o b25"7l_e;-t, ~3 9'02.. 9/ 
02. 1 Tlsof n ~ t;Cf f . .;2., ~8./d- I IQ?, 1~59 l.es4l£8 _!¥L 9.3 9'/ 

_!!fa_ 
3 I ~=ool _0~. 93 

OZ: I P5.5l t::I: 68 ).02 -s11. 1s l/.2lb 10(59 ro?~ 1-,g 4-'3 q3 
_31!/.. -21 11..2~ L ;;u, l.i>Gs.:2.1 58 Ll l/-3 9rt2.. 

3 I .Q:DST o.-z;o 1.1 :317- 'lo I /:.251~.59 l-2.£4_1_~' _!j-..3_ 94__ q,3 
3 1.2~10 I 0.59 1-1 3::lO . Q .2.1 us I cc?37'TRS~ 1--:-~7 tf_L~ '1!/_ -9..3 
i./- I .::<:l5 I_ o .7.3 /.3 .3t2.3. II lltl.S lo2bl I 025"5 I 56 tftJ en 93-
tt I &:acl 0 .7t, _L!f_ 30l6. :1.b I /5?~ l~tG' o 102.51 I Sb ~0 _9'3 _'73 

C."\U!.~\twllfy!N\Oftklllfi'\FieW D.lt.a Fonns\h.okinetlc\bo F..W $hMJ11l 

Vacuum 
(in. hg) 

I "8.c 
c;.5 

_8._5 
s:< 
s 
'P., 
_:z 
7 

7_ 
2 
? 

"'7 
? 

_2_ 

~ 
_2_ 

'7 
2 

'7 
_!-}__ 

7 
ry 
'_7,5 
7._5_ 
7 
7 
7 

7..5... 
8.0 

• 
Methods Performed M<Q.~ 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

;,29~ ·9?9' 
i'4/? 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

I"'· '5' ~- CY">'3 ./ / 

iO 11.(}()3 ./ r./ 

lmpinger Data (val) 

# Initial Final 
1 0 
2 /a) 
3 ICJO 
4 SG-
5 
6 

Silica Gel Data (gm) 

# 
1 

L 

# 
1 
2 
3 

Initial Final 
c<.a7.c I 
L-~ I 

Moisture Gain 
____ mi. 
____ gm 

Total 

Filter Data 

Number Tare 
Na3 .1 

Molecular Weight Data (%) 

# 02 C02 
1 111-'1 ~-~ 
2 iG-G' v-c; 
3 -~0-_Q t"· B 

Avg ~~.Ci :)- R 

& O'IBAU"EN 6 GERE 



EPA lsokinetic Field Sheet 

Methods Performed 'ff;;l 3 

Client Gen:u-o.. \ ?@:'C.Jw!':c..5. Run Number 02.. -Co2. Pitot Number p~~ 
Stack Diameter 46.5 Pitot Coefficient o.8Lf Location ~oy\•f'\ 

Source~ Barometric Pres. &8 g StackTC I.D. ~lfl?> 
Date OL Static Pressure -;-1. 62.- Oven Box I.D. QCOo 

. Operators S M./w Jd Meter Box# , .:;- ' lmpinger Out I. D. _J_.o-;s 
Initial 
Mid . 

Start Time !DlL/1./- I l':f..2o Meter delta H 1-8.3 Nozzle Size (!). . .::2./ 0 
End Time i'/17 £t5so Meter Gamma /.Do 8 XADTrap I.D. 

Mid 
Final 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit 

Point Time Head Setting Volume St k P b Oven 1 . A Meter Meter Vacuum Comments/Notes 
(min) · (in. H20) (in. H20) (tn ac ro e Box mp.nger ux Inlet Outlet (in. hg) 

A4- <Rc25 o ./8 1. '+ 3Cl.G .cs.~ Pllf I OlEo, &lsOJ. 5""5 4-CL '-13 43 8.D 
.,- .Q:3o 0 ./r::; L3 33.:2 .8() lfl3 C?59 ;;JS5 53 '/-I') '1'7- 93 7.5 
5 .Q:'35 0 ./( I ,lf 33c;' .C!~ l.Q3 025S QSc; 5.3 41 Ci3 q 3 ~ .(} 
5 .Q:<fo (').8() l.4- 33q.Q..S j~ cX5'8 I.Q,<=;q _c::;_:; lfo G3 C.3 8.0 
~- -X':_lfS o.cr&. Uo 3~::2.-5t:L ;~3 · Q./oJ C255 53 4-0L. c; 3 ~3 .;; .s 
t Q:5D 0 3l l.lo_ 3lf5,CfCI /623 S'2.5S ~57 5&. Lf-1 \... 3_ 93· >: .S" 
(r, .Q:5S 0 .)N J, 5_ a_qq_,q-z_ 1«3 ~"Q_ Q..'5& !S-'1- q~ c 4- q3 ?< .5 

3=00 - - 3Sot.~l - - - - - - - -

. 

' '----'----'-----''-----"-----..L__---'------'----'-----'-----'-------'- -----'-- -- --- --

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -
/5·5 o.co3 v 1.-' 

to n .t'Y"',3 :,../ f.,/ 

lmpinger Data (vol) 

# Initial Final 
1 ~ 

2 too 
3 l()o 

4 S&-
5 
6 

--

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 
_L 

Initial Final 
OSJ 7-ol 

I 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 

Number Tare 

'------ ---

Molecular Weight Data (%) 

# 02 C02 

1 
2 
3 

Avg 

I 

c.~u. .... ..v ........... _,.......,"""''""'"'"'""' 

. 

• & O'BRIEN.ERE · 



• 
Client G<:N\er~ J?t¥~ics 
Location ~oei.n No 
Source ""'Bl~~ :=, MQ.; n ~c:L 
Date 6l.:l.f:!>/J.~ 
Operators ~ll..<)f't 
Start Time. lfe5o 1a~z.4 
End Time IS~Q \C('5£/ 

Sample Sample Velocity Orifice 

Point 

C:\U\f!I'J\Iwdv!w\D~l«op\f~ ~~ Fonns\hollnlltlc\bo Ftdd ShM.xb 

,EPA lsoki. Field Sh~~t 

Run Number 3-C"a- Pitot Number 

Stack Diameter LTD-5 Pitot Coefficient 
Barometric Pres. 2S.9 Stack TC I. D. 
Static Pressure ·H . .2 Oven Box I.D. 
Meter Box# 5 lmpinger Out I. D. 
Meter delta H i-8~ Nozzle Size 

. Meter Gamma i-ooR XADTrap I.D. 

Meter I Temperature Readings in Degrees Farenheit 

v(W~)e I Stack I Probe I ~vo:n I lmpinger 

35-g.o7o 1113 IQ5blo25?-l t'al 35" .1.;;1. I "4- l~5'lf- I .:xsifJ ~q 
l3~o_._~_1LLI"/ztlo?s.2 l~5f 1-_tf-__~ 
37:3. l,5-rlT4- -, as~Te2ifC11 '+9 
3/o 1.1s I 11 ~ ld(oo I 62.Sl I ss 
3,D./,Q.. I 115 ~~~o I 0254-l 57 
_31!-L I~ j_ I Lb ~~~ ~5"5L59_ 
3:77.'3TI717l.:2??QT~ssl E/7 
3~.48 I I 17 I.Q"t I~'S".o-1 57 

.333 .s;l. I ., 1'8 l;:u.t l.;lc:;-..3_1 57 
3Sb.G_n_U ,_g_l~-u~~_Ls:z_ 
396-:.-ltll.52oTet5q Tos~ I S.S 
3CJ3.5o I .~1 ld57 161511 51 
_39~.8Ci Lt;LI lo26~_lcl5tJ Slo 
4oD.QR 1 \C£o r<>tk,, 1 O)s31 57 
4D3.~f. I 119 I.O~ I ;;}51 I 57 
4o7. Ol ~ll Q.o I tlt.o ld25..3 I 57 
Lf-J_o.""1~ Lloto l_:>ZUI&53_l_58 
't/Y.:a1~ 
·ifi~----.27~ t,QJ l~il~ lo<'5'";LI 5q 
LI-JH._/ I LJa02..IQ629_1 ti25""i/_l__5J 
o/-!20l..tJ41 1~ 1 I ~~8 ltQs'~ '77 
7h2t.--8s--rt.2?, -r o2 3-3l~t.: 1 4 7 
~-3lli~3 lo253IC2.5+ I l/-7 
4-33 ·.:it I i0l3 I ~o I a?S31 So 
436.~.21/~3 I~6LI o?S"tl ~o-
4'39 -~ l/.:23 lc2tti->2S61 so 
Lf:'l-2..131 ~if I <il5'CJ I ~s I '1-9 
LJ.lf-5. ~I /Ol.'-1- 1~..? l~a I 4-'-f 
_!1.!i'IJ4Llfi.5 T~:s-~1 a5'~-9_a, 

Aux 

51 
~9 
~~ 
5CL. 
&:)Q_ 

51 
_5.3_ 
-4-9 
5D 
_50. 
_S_O 
Sf 
sc 

_!-j-8_ 
l..f~ 

_5_0 
5o 
50 

49 
g.a 
~~ 
41 
if<. 
5~ 

S3 
Si! 
S:'J 
LJ-5 
A3 

Meter 
Inlet 

Cf8 
qg 
5__8_ 
qq 
qq 
qb_ 
-g_5 
q~ 
q{o 
q~ 
q_g_ 
q7 
qlc 
9S_ 
qs 
qs 
'1.5 
Cfi.! 

CJo 
_qj_ 
q~ 

'13 
!i3 
13 
q:;_ 
qo_ 
'13 
C?3 
q&, 

I:!:!:B 
~-Stf 

'+B 
OB3 
-1-0-12 
0.210 

.Meter 
Outlet 

ID f 
io_L 

_j_{)j 
iDi 
it'd 
9K 
q{(', 
qt_ 
g(o 
q_S_ 
9la_ 

IC(, 
<14-
94 
qL.j. 
G'3 
q3 

Cfr:L 

qo 
__9__D__ 
Clo 

-~' 
~ 
Cft 
~·o_ 

CfD 
q, 
q/) 
_9_0 

Vacuum 
(in. hg) 

(.5 
_8.5 
"PJ.5 
8.o 
_g.o 
-~-0 -t.o 
7.0 
~.s 
~._5_ 
1.-D 
7.5 
7.5 
__:z__s_ 
7.5 

.0 
~.o 
~-0 

9-S 
_9_._5" 
9.5" 
'fj.O 

_!1.0 
8.5 
7._0_ 
7.0 
/.5 
7.5 
7.5__ 

• 
Methods Performed f16LB 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

Leak Check Rates 

Sample Rate Pitot 
in. 

17 

If) 

# 
1 
2 
3 
4 
5 
6 

# 
1 

L_2 

# 
1 
2 
3 

cfm + -
0-00B... 1/ :/ 

D.OI,;l.- v v 

lmpinger Data (vol) 

Initial Final 
() 

iOO 
_j{)O_ 

<"")(;-

--- -

Silica Gel Data (gm) 

Initial Final 

1 
I 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 

Number Tare 

-

Molecular Weight Data (%) 

# 02 C02 

1 .l0-1 O·S 
2 1._0. i o.q 
3 ::to. I i).q' 

Avg ~0·1 o.Q 

O'BRIEN 6 GERE 



Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time 

Sample I Sample I Velocity 
Point Time Head 

(min) (in. H20) 

_B~ _I .2:<2.5 I o .7b 
5" 1.2~1 O.lf.o 
s -l.'2;qs I c .75_ 
5" la=l-J5T ().'b9 
&. 1a: t(s 1 o .7b 
to l.9:5o I £'> .lx 
r;; lc2:5sl o-~ 

L~:cm 

~ 

Orifice 

Setting 
(in. H20) 

1.4-
),l.j. 
1.'-f 
l.cl-
/.'f 
1.4 
j.4 

c.~u..n .. ,.,. .... , .... \ho ..... k\ .............. ~. 

EPA lsokinetic Field Sheet 

Run Number 2,-C2.. Pitot Number 

Stack-Diameter .r~ 4-o-5 Pitot Coefficient 
Barometric Pres. .1.8-9 Stack TC I. D. 
Static Pressure -1-1-2- Oven Box I.D. 
Meter Box# c; lmpinger Out I. D. 
Meter delta H l-33 ·Nozzle Size 
Meter Gamma /.008 XADTrap I.D. 

Meter 

Volume Meter 
(ftw) Inlet 

45..7. 4-'t I l.i24 I 025G I as3 I l.I.J I 4--:t 1-9' 1 
Y.SS./,4 I iCJ 'f l 02sji I ~st::. I Lf-.:L I 4-:l 1-qo 
4-58.51-.9 I JOlt+ 10"261 1'0252+ I -.,_?>-1 4-t I '11 
L16~. IS I i Q'-f I Qbo I ci25'4 I 4-3 I L\-1 I q I 
L\ taR. 7 71 ;01..s l~t-1 I :2. 5'"sl · Ltd- I 37 I 9o 
~~ :?-:-·I~Tt.;:zs L:2bo le0 57 I 4-1 I ~ I c, 1. 
4-7S:~Tta3l.:258 l~s~t.:t ,-11.:15~Go 
_ q_78. $'1/~ - I - I - I - I - • -

• 

p ~ f> 
0-8':1:. 
e:!~ 
Oe3 
~Q-1'5 

t5 -2/tJ 

Meter ~Vacuum 
Outlet (in. hg) 

CfD I 7._'5_ 
_89 _l_ _7;5_ 
??q I 7.5 
aq 1-, .a 
8Cj 1·7. s 
J?x 1. 7-5 
;2_&__1_7.. s 

Methods Performed H-2.3 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

/, 

Leak Check Rates 

Sample. Rate Pi tot 
in. 

/7 

lO_' 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

cfm + -
o-oo:L v v 

/ 

<L-.ol.;k - V", ~-

lmpinger Data (vol) 

Initial Final 
0 
100 
Jon 

SG-

--·-

Silica Gel Data (gm) 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 
____ gm 

____ Total 

Filter Data 

Number Tare 
/"f-<..3 ~eo(_ 

Molecular Weight Data (%) 

# 02 C02 

1 
2 
3 

Avg 

m O'BRIEN.ERE 



• 

VOST 

• 

• 



• 

• 

• 

Run I- Pair I 

Test Data 

Start Time 
End Time 

1005 
1045 

Test Dale 
Baro. Press. · 

YOST Sam(>ling Train- Method 0031 
General Dynamics 

om6112 
28.8 

BLDG. No .. 3 Stack Outlet 
· Jo lin, MO. 

Exhaust Gas Flow (dscfin) 
Tesl Duration (min.) 

24,351 Meier Gamma 0.9958 
40 Fuel F-facror NA 

Test Data Volume Data 

Time Flow Meier Temp Meier Temp Jl'.. • ' "~ Time Flow Meier Temp Merei Temp Initial (L) 1 Final (L) 

1-...:M:.:,:.::in:.,_+--'R.::•:.:••"'(I""p"m"") _ _.:;ln,;;;le;;,.r ('--"C.:.:>:.___..:O.;;,.ur...:l•...:• <,;;;"C"')-1!.:". . • • . ·, ),1-...:M':-:'in:.,_+-'R.::•:.:te"'(l""prm::<) _ _.:;ln,;;;let;:,;(,__°C.:.:>:.___..:.o::utl:.:;et...:<"...:C:.<)-lf-----'7..:8,::9·:::;06::,:0c..,..,,--..L.-,-_:::80:.:7.::;.2::::50::.__-l 
5 0.5 24 ~. ,. 65 Total Vohm1e Collected (L) 

10 0.5 24 11•' ;;r 70 18.190 
15 0.5 25 jJ 75 
20 0.5 25 ,, . j 80 .. 
25 0.5 26 •• ..,.,~ 85 

30 0.5 26 t~~ . i_ .~ 90 
35 0.5 27 ,. . -' ·~ 95 
40 0.5 27 ~ ~' "'· ' ,. r:j I 00 
45 ,. !• ) 105 
50 ., 110 

55 ·~~ ·" •... i 115 
60 ~ .. 120 

~ .... ·~ 

Pollutant Emissions 

Pollutant 
Dichlorodifiuoromethane (FREON 12) 

Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofiuoromethane (FREON I 1) 
Acetone {2-Propanone) 
1, 1-Dichloroethylene 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1, 1-Dichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 

1, 1, 1-Trichloroethane 
Carbon Tetrachloride 

Benzene 
1,2-Dichloropropane 

Trichloroethylene 
Bromodichloromethane 

cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Dibromochloromethane 

Methyl Isobutyl Ketone 

Toluene 
Tetrachloroethylene 
Chlorobeniene 

Ethylbenzene 
m I p-Xylene 
o-Xylene 

1,2-Dichlorobenzene 

yg 
0,073 
1.07 

0.132 
0.047 
0.0288 
0.072 
0.374 
0.06 

0.182 
0.294 
0.032 
2.80 

0.062 
0.023 
0.96 
1.31 

0.042 
0,029 
0.222 
0.031 

0.0317 
0.0171 
0.041 
0.592 
0.032 
0.091 
0.134 
0.413 
0.193 
0.023 

\ 

ugldscm 
4.27 
62.5 
7.71 
2.75 
1.68 
4.21 
21.9 
3.51 
10.64 
17.18 
1.87 
164 

3.62 
1.34 
56.1 
76.5 
2.45 
1.69 
13.0 
1.81 
1.85 
1.00 
2.40 
34.6 
1.87 
5.32 
7.83 

. 24.1 
11.3 
1.34 

lb/hr 
3.89E-04 
5.70E-03 
7.04E-04 
2.51E-04 
1.54E-04 
3.84E-04 
1.99E-03 
3.20E-04 
9.70E-04 
1.57E-03 
1.71E-04 
1.49E-02 
3.30E-04 
1.23E-04 
5.12E-03 
6.98E-03 
2.24E-04 
1.55E-04 
1.18E-03 
1.65E-04 
J.69E-04 
9.11E-05 
2.19E;04 
3.16E-03 
1.71E-04 
4.85E-04 
7.14E-04 
2.20E-03 
1.03E-03 
1.23E-04 

Calculations 

Sample flow role allcsl conditions (lpm) 
0.5 

e.··· i... ,;•"' ..• .,. f.r ~'1:.~· •! 
Average meter lemperalure (0 C) 

26 
~ -~'\. 0

0 ;;. 
0

" L :..t ·"·- ~ :..i 
Volume sampled allesl conditions (dscf) 

0.604 



Run I- Pair 2 

Test Data 

Start Time _...;.12;;.;1..;;.8_ 
End Time 1258 

Test Data 
Time FJow 

Min Rate(lpm) 
5 0,5 
10 0.6 
15 0.6 
20 0.6 
25 0.6 
30 0.6 
35 0.6 
40 0.5 
45 
50 
55 
60 

Pollutant Emissions 

Pollutant 

Meter Temp 
·lnlct(0 C) 

31 
31 
31 
32 
32 
32 
33 
33 

Dichlorodifluoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromo methane 
Chloroethane 
Trichlorofluoromethane (FREON 11) 
Acetone (2-Propanone) 
1,1-Dichloroethylene 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1, 1-Dichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 
1, 1, 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloropropane 
Trichloroethylene 
Brornodichloromethane 
cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Dibromochloromethane 
Methyl Isobutyl Ketone 

Toluene 
Tetrachloroethylene 
Chlorobenzene 
Ethylbenzene 
m/ p-Xylene 
o-Xylene 
1 ,2-Dichlorobenzene 

-

Test Date 
Baro. Press. 

Meter Temp 
Outlet tq 

yg 
0,062 
2.16 
0.116 
0.042 
0.0172 
0.063 
0.146 
0.059 
0.169 
0.266 
O.Oi9 
2.82 
0,038 
0.029 
1.77 

0.708 
0.038 
0.032 
0.174 
0.038 
0.0316 
0.013 
0.055 
0.298 
0.054 
0.069 
0.133 
0.362 
0.206 
0.024 

YOST Sampling Train- Method 0031 
· General Dynamics 

BLDG. No. 3 Stack Outlet 
Jo lin, MO. 

04/26/12 Exhaust Gas Flow (dscfm) --'2'-'4"',3.:..5;...1 _ 
28.8 Test Duration (min.) 40 

·~""'~ .. I Time Flow Meter Temp Meter Temp ·-a· , 
~ -.i~ Min Rate(lpm) lnletl"C) Outlet (°C) 

(·." 65 . 
' 

. . t 70 
, .... •t !'l 75 

·i! 
• J .. 80 

r .... -' t~ 
85 ,, ·;!;~ 

:, 

·;·:~~iJ . 90 
95 

t': ··~t.•.-~ 100 ,. ·~-. ~·· 
.~ •V~ ' ~ .. ~ .:,. 105 

f ;; .~':,~;~ 110 
115 

'J.•. (·"· \ ."!"·1 120 . 

ugldscm lb/hr 
3.37 3.08E-04 
118 1.07E-02 
6.31 5.76E-04 
2.29 2.08E-04 
0.94 8.54E-05 
3.43 3.13E-04 
7.94 7.25E-04 
3.21 2.93E-04 
9.20 8.39E-04 
14.5 1.32E-03 
1.58 1.44E-04 
153 1.40E-02 
2.07 1.89E-04 
1.58 1.44E-04 
96.3 8.79E-03 
38.5 3.51E-03 
2.07 1.89E-04 
1.74 1.59E-04 
9.47 8.64E-04 
2.07 1.89E-04 
1.72 1.57E-04 
0.71 6.45E:o5 
2.99 2.73E-04 
16.2 1.48E-03 
2.94 2.68E-04 
3.75 3.42E,04 
7.24 6.60E-04 
19.7 1.80E-03 
11.2 1.02E-03 
1.31 1.19E-04 

• 
Meter Gamma 0.9958 
Fuel F-factor NA 

Volume Data 
Initial (L) I Final(L) 
807.760 827.710 

Total Volume Collected (L) 
19.950 

Calculations 
Sample flow mte at test conditions (lpm) 

0.6 
I,L- ,_fti. . .i !"_"--:: .$lt. ;;-.,"*~"'.~-~ --. 

Average meter temperature tct 
32 

io.,f - "" - .. ~":'~1·~· :.~.~.~.:~ *'~ ~~- ... ~ 
Volume sampled at test conditions (dscf) 

0.649 

• 

• 



• 

• 

• 

Run I- PairJ 

Test Data 

Slar1 Time 
End Time 

Test Data 
Time 
Min 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

1325 
1405 

Flow 
Rare(lpm) 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

Pollutant Emissions 

Pollutant 

MererTemp 
tnlet(°C) 

34 
33 
33 
33 
34 
34 
34 

33 

Dichlorodifluoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane (FREON 11) 
Acetone (2-Propanone) 
1,1-Dichloroelhylene 
Carbon Disulfide 
Methylene Chloride(Dichloromelhane) 
1,1-Dichloroelhane 
Chloroform 
Methyl Elhyt Ketone (2-Bulanone) 
1,1,1-Trichloroelhane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloropropane 
Trichloroelhylene 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Dibromochloromelhane 
Methyllsobulyl Kelone 
Toluene 
Tetrachloroelhylene 
Chlorobenzene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 

Tesl Dale 
Baro. Press. 

MererTemp 
Ourler (0 C) 

1Ul 
<0.020 
0.868 
0.024 
0.017 

<0.009 
O.Q41 
0.135 
0.047 
0.193 
0.185 
0.028 
2.89 
0,038 
0.027 
1.00 
1.14 

0.034 
0.031 
0.303 
0.036 

0.0309 
0.0296 
0.069 
0.507 
0.051 
0.067 
0.164 
0.477 
0.246 
0.025 

YOST Sampling Train- Method 0031 
General Dynamics 

0~/26/12 

28.8 

BLDG. No. 3 Stack Outlet 
Jo'lin, MO. 

Exhausl Gas Flow (dscfm) 
Tesl Duralion (min.) 

< 

24,351 Meier Gamma 0.9958 
40 Fuel F-fac1or NA 

Volume Data 
~!f;\f .. {l Time Flow /\lererTemp MererTemp lniliai(L) I Finai(L) 

1}\i•. · ~•1f-..:.M::,';:.:·n_rR=•':::.•<"'IP:::'"'"-l_...,;;.;rn:;;let..:.(0....:C:.:.> _ __;O:..;uc::.rle:;;t.:...<
0

.:.C)'--ll---8:::2:;::8'-".9.:.;~07:-:---'::--,:-__;;:8,.:.,47:..:;.3::..:7.::.0_-l 
f 65 Total Vohune Collecled (L) 

,,,,. r 'f . ~ 10 I8.4Jo 

):,-; .. '• ~j 75 

)t~i· ~.~. "'i 80 
li ~f:.- ,~. ··/ _ii 85 
l~-. • :.· 90 ,,, ~ . -

~ • ..~-:~~~ 95 
lf -;. . . 100 
, .•• ' 105 

~"':r .~ 110 
~.'\'. ;j 115 
;·· ~ ..... ~ 120 

uw'dscm lbfllr 
<1.18 <1.08E-04 
51.4 4.69E-03 
1.42 1.30E-04 
1.01 9.18E-05 

<0.53 <4.86E-05 
2.43 2.21E-04 
7.99 7.29E-04 
2.78 2.54E-04 
I 1.4 1.04E-03 
I 1.0 9.99E-04 
1.66 J.51E-04 
171 J.56E-02 
2.25 2.05E-04 
1.60 1.46E-04 
59.2 5.40E-03 
67.5 6. 16E-03 
2.01 J.84E-04 
1.84 1.67E-04 
17.9 1.64E-03 
2.13 1.94E-04 
1.83 1.67E-04 
1.75 J.60E-04 
4.09 3.73E-04 
30.0 2.74E-03 
3.02 2.75E-04 
3.97 3.62E-04 
9.71 8.86E-04 
28.2 2.58E-03 
14.6 1.33E-03 
1.48 1.35E-04 

Condensale ug 
ND 
ND 
NO' 
NO 
ND 
ND 
21.6 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
ND 

Calculations 
Sample flow rate attesl conditions (lpm) 

0.5 

~~- ~ ir"t· "'~1· " 'ti::;;·. ··~ ; 
A \'erage meter temperature (0C) 

34 

Volume sampled altest conditions (dscf) 
0.596 

4 I 2.4 3,76E-02 



Run 2- Pair I 

Test Data 

Start Time 
End Time 

Test Data 
Time 
Min 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

1647 
1727 

A ow 
Ratc(lpm) 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

. 
Pollutant Emissions 

Pollutant 

Meter Temp 
Inlet (0C) 

35 
34 
34 
34 
34 
34 
34 

34 

Oichlorodifluoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromo methane 
Chloroelhane 
Trichlorofluoromethane (FREON 11) 
Acetone (2-P.ropanone) 
1, 1-0ichloroethylene 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1, 1-0ichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 
1, 1, 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloropropane 
Trichloroethylene 
Brornodichloromethane 
cis-1,3-0ichloropropene 
trans-1,3-0ichloropropene 
Oibromochloromethane 
Methyl Isobutyl Ketone 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Ethylbenzene 
m I p-Xylene 
a-Xylene 
1,2-0ichlorobenzene 

Test Date 
Baro. Press. 

Meter Temp 
Outlet (0 C) 

Jill 
0,045 
0.351 
0.112 

<0.015 
<0.009 
0.073 
0.165 
0.072 
0.327 
0.168 
0.015 
2.37 

<0.036 
<0.014 

1.08 
0.997 
0.022 
0.052 
0.11 

0.014 
0.0133 
<0.009 
0.05 
0.364 
O.G7 
0.053 

·o.o8s 
0.279 
0.125 
0.029 

VOST Sampling Train- Method 0031 
General Dynamics 

BLDG. No. 3 Stack Outlet 

04/26112 
28.8 

'r~·;:;~ 
~\. '• ·:;·~ 
' .,.,. . ' 

') t 

' . •i ·j 
,. . • ... _q 

'.If· • •:-"~ !r .. -• ~ .. . ~ 

f ···~ ~ . . , ,.. 

'i . •j )· 

'i 
~: • . .. 
~ ,.r~ ~· 
:;_ 4' .. ( I 

ugldscm 
2.53 
19.7 
6.30 

<0.84 
<0.51 
4.11 
9.28 
4.05 
18.4 
9.45 
0.84 
133.3 
<2.03 
<0.79 
60.8 
56.1 
1.24 
2.93 
6.19 
0.79 
0.75 

<0.51 
2.81 
20.5 
3.94 
2.98 
4.95 
15.7 
7.03 
1.63 

Jo lin, MO. 

Time 
Min 
65 
70 
75 
80 
85 
90 
95 
100 

.105 
110 
115 
120 

lb/hr 
2.25E-04 
1.76E-03 
5.60E-04 

<7.50E-05 
<4.50E-05 
·3.65E-04 
8.25E-04 
3.60E-04 
J.64E-03 
8.40E-04 
7.50E-05 
1.19E-02 

<J.SOE-04 
<7.00E-05 
5.40E-03 
4.99E-03 
I.IOE,04 
2.60E-04 
5.50E-04 
7.00E-05 
6.65E-05 

<4.50E-05 
2,50E-04 
1.82E-03 
3.50E-04 
2.65E-04 
4.40E-04 
1.40E-03 
6.25E-04 
1.45E,04 

Exhaust Gas Flow (dsefin) 
Test Duration (min.) 

Flow Meter Temp 
Rate(lpm) lnlet(°C) 

23,741 
40 

Meter Temp 
Outlet (0 C) 

. 

Meter Gamma 0.9958 
Fuel F-factor _..:..;Nc:..;A_ 

Volume Data 
lnitiai(L) I Final(L) 
847.830 867.270 
T~tal Volume Collected (L) 

19.440 

Calculations 
Sample ilow rate attest conditions (lpm) 

0.5 
,_,_· 

-lf :-:-.~~i·:,:...ii.;"';! ~ --~ .-..A:~: 

Average meter temperature (0 C) 

34 ,.._ ·' -:•·:.·,~ '· • .- .• ··'(1_~ .... -.:n 
Volume sampled at test conditions (dscl) 

0.628 . 

• 

• 

• 



• 

• 

• 

Run2- Pair 2 

Test Data 

Start Time 
End Time 

Test Data 
Time 
Min 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

1743 
1823 

Flow 
Rate(lpm) 

0.5 

0.5 

0.5 

0.5 

0.5 
0,5 

0.5 

0.5 

Pollu.tant Emissions 

Pollutant 

l\lctcrTemp 
Inlet (0

C) 

34 

34 

34 

35 

35 

35 

35 

35 

Dichlorodifluoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroelhane 
Trichloroflw;>r9methane (FREON 11) 
Acetone (2-Propanone) 
1,1-Dichloroethylene 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1,1-Dichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloropropane 
Trichloroethylene 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Dibromochloromethane 
Methyl Isobutyl Ketone 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Elhylbenzene 
m /p-Xylene 
a-Xylene 
1,2-Dichlorobenzene 

Test Date 
Baro. Press. 

Meter Temp 
Outlet ("C) 

-

' 

yg 
0.044 
0.333 
0.101 
0.017 
0.0163 
0.069 
0.'134 
0.063 
0.351 
0.144 
0.017 
3.00 
0.036 

<0.014 
1.02 
1.24 

0.018 
0.048 
0.125 
0.013 

0.0131 
<0.009 
0.05 
0.447 
0.065 
0.062 
0.103 
0.295 
0.135 
0.037 

YOST Sampling Train- Method 0031 
General Dynamics 

BLDG. No. 3 Stack Outlet 
Joplin, MO. 

0~/26/t 2 

28.8 

~.;. ~c-~ A' 

~\- .. ·- ~ 
)to ~:< ·;~" r. n 

I . , ~I .... ,, ~ 

i9•' • -~- :~ 
H '! i~ ~ ~· . 

I •,.., .. t.,. ~ -

I :~;"' ~~ 
~; .. ~ -- -.\ 

~ -. ' 

~,,,, •1 .. '~ 
I . l-'" · 
i iJ.l" "!!:-~ 
~ ol t ·• • I 
..... J..' • • .... -~•_:~ 

e. •~t.....r."' ->:.. 

ugldscm 
2.54 
19.2 
5:82 
0.98 
0.94 
3.98 
7.73 
3.63 
20.2 
8.30 
0.98 
173.0 
2.08 

<0.81 
58.8 
71.5 
1.04 
2.77 
7.21 
0.75 
0.76 

<0.52 
2.88 
25.8 
3.75 
3.57 
5.94 
17.0 
7.78 
2.13 

Time 
Min 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 

l.!1l!!r 
2.26E-04 
1.71E-03 
5.18E-04 
8.72E-05 
8.36E-05 
3.54E-04 
6.87E-04 
3.23E-04 
1.80E-03 
7.38E-04 
8.72E-05 
1.54E-02 

·1.85E-04 
<7.18E-05 
5.23E-03 
6.36E-03 
9.23E-05 
2:46E-04 
6.41E-04 
6.66E-05 
6.72E-05 

<4.61E-05 
2.56E-04 
2.29E-03 
3.33E-04 
3.18t;-04 
5.28E-04 
1.51E-03 
6.92E-04 
1.90E-04 

Exhaust Gas Flow (dscrm) 
Test Duration_(min.) 

Flow Meter Temp 
Rate(lpm) lnlct("C) 

23,741 Meter Grunma 0.9958 

40 Fuel F-ractor NA 

Volume Data 
Meter Temp Initial (L) 1 Final (L) 
Outlet (0 C) 866.650 885.650 

Total Volume Collected (L) 
19.000 

Calculations 
Sample flow rate attest conditions (lpm) 

0.5 

:)i."t --.-- ~ !.; .,¥-· .-:'" ~( .. ~'l .. ;~~~(~ '- -.,., ; -
A\·crnge meter temperature (°C) 

35 
JT·i:;·~~~fi1'- :Jtj'; _ ;,Jrr . :-.-~~ .... :. .... . ,J 

Volume sampled attest conditions (dscf) 
0.613 



Run 2- Pair 3 

Test Data 

StartTime _ _::18:.:4.:._7_ 
End Time 1927 

Test Date 
Baro. Press. 

YOST Sampling Train- Method 0031 
General Dynamics 

04/26112 
28.8 

BLDG. No. 3 Stack Outlet 
Jo lin, MO. 

Exhaust Gas Flow (dscfin) 
Test Dumtion (miu.) 

23,741 1\.feter Gamma 0.9958 
40 Fuel F·factor NA 

Test Data Volume Data 
Time Flow . Meter Temp Meter Temp ~--•';., !: · .l Time Flow Meter Temp 1\feterTemp Initial (L) I Final (L) 

0 0 ..... , 0 0 
1--'M:.:.:,::inc:.....+.:.:Ra:::t.:..e ,(lp:::m::<.) _ _::.ln::::l•::.t _,_( .=C,_) __ O::.;u:.;;tl.:.:et_,_(-'C:!.)-j 1,:-~\~· •·• iii-_M:.:..:.:.:inc:.....-1-.:.:Ra:::t.:..• C,IIP:::•m:!.) _ _::.ln:::l•::.t _,_( .;:;C,_) _ __;O::.;u:::tl:::et_,_( ..:C:!.) -i ,_ __ .:::88:::5:.:.:.9:.:00::__--1. __ ~90::.:4:.:.:. 9:.:7.:::0_-1 

1
5
0 

0.5 33 ~~~~~. ·. ·~; ~ 65 Total Volume Collected (L) 
0.5 33 70 19.070 

15 0.5 33 ;;. •• :··.I 75 
20 0.5 34 ),< :· •l it 80 

25 0.5 .33 ::.;-~·· ,_; ;.~ 85 

;~ 0.5 ~~ ;l··' .-··.··-~ ~ 
:~ ~:~ 33 c .. ~- ' }~ :~ 
50 t ., , 110 
55 •/'(( . ·~ 115 

60 r,, 1 •, '~ --.h 120 r!]•·"''tt .. "- !(1 

Pollutant Emissions 

Pollutant 
Dichlorodifluoromethane (FREON 12) 

Chloromethane 

Vinyl Chloride 
Bromomethane 
Chloroethane 

Trichlorofluoromethane (~REON 11) 

Acetone (2-Propanone) 
1, 1-Dichloroethylene 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1,1-Dichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Benzene 
1 ,2-Dichloropropane 

Trichloroethylene 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

Dibromochloromethane 
Methyl Isobutyl Ketone 
Toluene 
Tetrachloroethylene 
Chlorobeniene 
Ethylbenzene 
m I p-Xylene 
o-Xylene 
1 ,2-Dichlorobenzene 

yg 
0.041 
0.391 
0.088 
0.02 

0.0187 
0,075 

0.334 
0.069 
0.283 
0.168 
0.016 
3.19 
0.085 

<0.014 
1.1 

1.49 
0.018 
0.047 
0.124 
0.018 
0.0192 
<0.0090 
0.085 
0.575 
0.064 
0.089 
0.154 
0.382 
0.192 
0.062 

ug!dscm 
2.34 
22.3 
5.03 
1.14 
1.07 
4.29 

19.1 
3.94 
16.2 
9.60 
0.91 
182.3 
4.86 

<0.80 
62.9 
85.2 
1.03 
2.69 
7.09 
1.03 
1.10 

<0.51 
4.9 

32.9 
3.66 
5.09 
8.80 
21.8 
11.0 
3.54 

lb/hr 
2.08E-04 
1.99E-03 
4.47E-04 
1.02E-04 
9.51 E-05 
3.81E-04 

1.70E-03 
3.51 E-04 
1.44E-03 
8.54E-04 
8.13E-05 
1.62E-02 
4.32E-04 

<7.12E-05 
5.59E-03 
7.57E-03 
9.15E-05 
2.39E-04 
6.30E-04 
9.15E-05 
9.76E-05 

<.4.57E-05 
4.32E-04 
2.92E-03 
3.25E-04 
4.52E-04 
7.83E-04 
1.94E-03 
9.76E-04 
3.15E-04 

Calculations 
Sample now rate attest conditions (lpm) 

0.5 
'f '!•fJ;.{,-.~- ~,;m,. · . .lttlf;...-~ -~ :. 'f 

Average meter temperature (°C) 
33 

.z~~ r-,•.r~;t::,~~r:!': .1!~..:>~'\\;:T'fS~f 
Volume sampled attest conditions (dscf) 

0.618 

Condensate ug ug/dscm lb/hr 
ND 
ND 
ND 
ND 
ND 
ND 

34.8 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

661.4 5.8'8E-02 

• 

• 

• 



• 

•• 

• 

Run 3- Pair I 

Test Data 

Stan Time __ 2"'0'-'-0~0-
End Time 2040 

Test Date 
Baro. Press. 

YOST Sampling Train- Method 0031 
General Dynamics 

04/26/12 
28.8 

BLDG. No. 3 Stack Outlet 
Jo lin, MO. 

E.xhausl Gas Flow (dscfin) 
Test Duration (min.) 

23,045 
40 

.Meter Gamma 0.9958 

Fuel F·faclor _...:Nc:.:A~-

Test Data Volume Data 
Time Flow MererTemp Meier Temp .r:'' !J r~i -~j Time Flow Meier Temp Meier Temp Initial (L) I Final (L) 
Min Rale(lpm) Jnler("C) Ouller("C) :.,;,; > · •:ol ,;., Min Rale(lom) lnler("C) Ourlet(0 C) 905.220 924.460 

I---"'5.:.:.:...-+-=;;.;;o"".5='----'"'-3o"-"-'----'-;.;....;'-'-'-1•.f ;-!_., : ••· ~_JI-~6::.:5:._-j..:=~!!L.-....:::::::..!...::.!...-....::=:.!...::!.....! f--~::::::~~-1--~~~--1 
• Total Volume Collected (L) 

10 0.5 30 ~~~/ •' ~~ ~ 70 19.240 
i.- #l} ~· . -~ 1 j/_ 

15 0.5 29 t !:,, ~ ~ 75 
20 0.5 29 h • ...~ i'k .. 80 
25 30 r-. .,\ ,· ·•·i~~J 85 
30 ~:~ 30 }JirL.J•; ·,~ 90 

:: :: ~ ;v;?~~ r:: 
50 1 ,H{~ 110 

!j, ~~ .·. ~~ 
55 • 1f\ 1.~--: (.'{t; 115 
60 I· .~ I · 'II 120 

Pollutant Emissions 

Pollutant 
Dichlorodifluoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichloronuoromethane (FREON 11) 
Acetone (2-Propanonef 
1, 1-Dichloroethylene 
Carbon Disulfide 
Methylene Chlqride(Dichloromethane) 
1,1-Dichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 
1,1, 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1 ,2-Dichloropropane 
Trichloroethylene 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Dibromochloromethane 
Methyl Isobutyl Ketone 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Ethylbenzene 
m I p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 

yg 
0.051 
0.345 
0.118 

<0.015 
0.0159 
0.053 
0.226 
0.071 
0:227 
0.174 
0.016 
3.24 
0.042 

<0.014 
1.27 

1.44 
0.016 
0.05. 

0.139 
0.016 
0.0127 
<0.009 
0.039 
0.486 
0.067 
0.069 
0.112 
0.318 
0.141 
0.059 

ugldscm 
2.86 
19.3 
6.61 

<0.84 
0.89 
2.97 

'12.7 
3.98 
12.7 
9.75 
0.90 
181 
2J5 
<0.78 
71.1 
80.7 
0.90 
2.80 
7.79 
0.90 
0.71 

<0.50 
2.18 
27.2 
3.75 
3.86 
6,27 
17.8 
7.90 
3.30 

lblhr 
2.47E-04 
1.67E-03 
5.70E-04 
<7.25~-05 

7.69E-05 • 
2.56E-04 
1.09E-03 
3.43E-04 
I.IOE-03 
8.41E-04 
7.74E-05 
J.57E-02 
2.03E-04 

<6.77E-05 
6.14E-03 

6.96E-03 
7.74E-05 
2.42E-04 
6.72E-04 
7.74E-05 
6. 14E-05 

<4.35E-05 
1.89E-04 
2.35E-03 
3.24E-04 
3.34E-04 
5.41E-04 
1.54E-03 
6.82E-04 
2.85E-04 

Calculations 
Sample now rate at test conditions (lpm) 

0.5 
; .. ::···'!_.. ;.1 :fJ " . .\~:-:~~.;~~"'" ~t~~ · .. ~~~-,..~:; 
• A\'er3ge n'eter temPerature (°C) 

30 
~~ '~.J .. '-fJ '"·- . .y::,_)j",Tt,).1 i· . .,_ ... . -~~ ... .1, 

Volume sampled I!' lest conditions (dscf) 
0.631. 



Run 3- Pair 2 

Test Data 

Start Time 
End Time 

Test Data 

2055 
2135 

Test Date 
Baro. Press. 

YOST Sampling Train- Method 0031 
General Dynamics 

04126/12 
28.8 

BLDG. No. 3 Stack Outlet 
Jo >lin, MO. 

Exhaust Gas Flow (dscfin) 
Test Duration (min.) 

23,045 
40 

Time Flow Meter Temp Meter Temp J:l~-'1! ,~~:i:~\) Time Flow Meter Temp Meter Temp 

Meter Gamma 0.9958 
Fuel F-factor NA 

Volume Data 

I Min Rate (lpm} Inlet (0 C) Outlet (0 C) .~' ~. · ff'' "t,i1 Min Rate (lpm} Inlet (0
C) Outlet (0

C) 
l-~5:"--t...:..:::":o"=.5=----'--'2:-:9:-'-'-----'--""-1~ ~·~ ·;,;V :~:rfJI-""""""6s;..;.;....-t-=;;.:;..>;=---.:.....;..=------''-'-'-l Total Volume Collected (L) 

10 0.5 30 ' .... -. ;. . 70 19.180 

Initial (L) 
924.730 

Final (L) 
943.910 

15 0.5 29 ,: ., ·~{, 75 '-------~=-------' 

20 0.6 29 .: ' - i~ 80 
25 6 29 ~- .... ~·.'il 85 

30 ~:6 28 Fl :~i~ 90 

35 0.6 28 ~~ f' .. ;.,; i~ 95 
40 06 28 • '•"' • 100 . \' !< -~ 
45 ·· . ··u·' 105 
50 ~-'•;.:. •. ~ 110 
55 . i I 11 ()5 ·'!"): h ,-'1 t'f 
60 '"''. •• ~ 120 

Pollutant Emissions 

Pollutant yg ug/dscm lb/hr 
Dichlorodifluoromethane (FREON 12) 0.045 2.52 2.18E-04 
Chloromethane 0.50 28.0 2.42E-03 
Vinyl Chloride 0.101 5.66 4.88E-04 
Bromomethane 0.017 0.95 8.22E-05 
Chloroethane 0.0189 1.06 9.14E-05 
Trichlorofluoromethane (FREON 11) 0.055 3.08 2.66E-04 

Acetone (2-Propanone) 0.250 14.0 1.21E-03 
1,1-Dichloroethylene 0.083 4.65 4.01E-04 
Carbon Disulfide 0.244 13.7 l.18E-03 
Methylene Chloride(Dichloromethane) 0.158 8.85 7.64E-04 
1, 1-Dichloroethane 0.018 1.01 8.70E-05 
Chloroform 3.25 182 1.57E-02 
Methyl Ethyl Ketone (2-Butanone) 0.068 3.81 3.29E-04 
1,1, 1-Trichloroethane <0.014 <0.78 <6.77E-05 
Carbon Tetrachloride 1.17 65.5 5.66E-03 
Benzene 1.38 77.3 6.67E-03 
1,2-Dichloropropane 0.018 1.01 8.70E-05 
Trichloroethylene 0.049 2.75 2.37E-04 
Bromodichloromethane 0.134 7.51 6.48E-04 
cis-1 ,3-Dichloropropene 0.016 0.90 7.74E-05 
trans-1,3-Dichloropropene 0.0147 0.82 7.11E-05 
Dibromochloromethane <0.009 <0.50 <4.35E-05 
Methyl Isobutyl Ketone 0.034 1.90 1.64E-04 
Toluene 0.479 26.8 2.32E-03 
Tetrachloroethylene 0.073 4.09 3.53E-04 
Chlorobenzene 0.082 4.59 3.97E-04 
Ethylbenzene 0.109 6.11 5.27E-04 
m I p-Xylene 0.299 16.8 1.45E-03 
o-Xylene 0.135 7.56 6.53E-04 
1,2-Dichlorobenzene 0.044 2.46 2.13E-04 

Calculations 
Sample now rate attest conditions (lpm) 

0.6 
~ ... :~"--~~·'"'--~ .._, t y · .. _j ~~:;: ~~.11:r .. ~~~;./n 

A\'crage meter temperature (°C) 
29 

~ ;..P· - ~:: .. t_ ~.- ~-~~ .&;Jit:--~ ....... ~ 
Volume sampled at test conditions (dscl) 

0.630 

• 

• 

• 



• 

• 

• 

J{un 3- Pair 3 

Test Data 

S1nrt Time 
End Time 

Test Data 
Time 
Min 

5 
10 
15 
20 
25 
30 
35 
40. 

45 
so 
55 . 
60 

2150 
2230 

Row 
Rale(lpm) 

0.5 
0.5 
0.5 
0.5 
0.5 
05 
0.5 

0.5 

Pollutant Emissions 

Pollutant 

Meier Temp 
lnlel (0C) 

28 
28 
27 
27 
27 
27 
27 

27 

Dichlorodinuoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane (FREON 111 
Acetone (2-Propanone) 
1, 1-Dichloroethylene 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1, 1-Dichloroethane 
Chloroform 
Methyl Ethyl Ketone (2-Butanone) 
1,1, 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1 ,2-Dichloropropane 
Trichloroethylene 
Bromodichloromethane 
cis-1 ,3-0ichioropropene 
trans-1 ,3-Dichloropropene 
Dibromochloromethane 
Methyl Isobutyl Ketone 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Ethylbenzene 
m I p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 

Tesl D~le 
Baro. Press, 

Meier Temp 
Outlot (0 C) 

!!£ 
0.041 
0.411 
0.097 
0.016 
0.0168 
0.068 
0.278 
0.08S 
0.199 
0.184 
0.024 
3.42 

0.063 
<0.014 

1.21 
1.11 

0.018 
O.OS2 
0.111 
0.019 
0.0178 
<0.009 
<0.019 
0.438 

-0.072 
O.D7S 
0.098 
0.256 
0.123 
0.023 

YOST Sampling Train- Method 0031 
General Dynamics 

BLDG. No. 3 Stack Outlet 

04/26112 
28.8 

:• -~-~··." ""'iJ· ·~ \ ·~-.: l~ ( ., 
~'9>· ._4ti. " '"" ~. ,. ... .• •lc 

~...... - - ' 
I~..,. ' ~ 
·~ !•;.. .~ .. 
,. ' .. , ·' ·~ 
J'~· ~:·.,;1 
~ ~ ~ .... _ ' r ,., , ... , . 
);-" ' .. ;, ,· !'t, 

• , ...• ~J· ... 
~. .; ~~ {!· ~. 

~ ',.: .. 
.• . -1 

;: .-o ,_¥-... ~\ 

I'~: ...:~j 
;-;"'•-·· - - .._?, 

Jo lin; MO. 

Time 
Min 
6S 
70 
75 
80 
8S 
90 
95 
100 
lOS 
110 
115 
120 

Exhnusl Gas Flow (dscfin) 
Tesl Duralion (min.) 

Flow Meter Temp 
Rale(lpm) Inlet ("q 

. 

23,045 
40 

Meter Temp 
Oudel t"C) 

. 

ugldscm lbihr Condensate ug 
2.19 1.89E-04 ND 
21.9 1.89E-03 ND 
5.18 4.47E-04 ND 
0.8S 7.38E-OS ND 
0.90 7.74E-05 ND 
3.63 3.13E-04 ND 
14.8 1.28E-03 32 
4.S4 3.92E-04 ND 
10.6 9.17E-04 ND 
9.83 8.48E-04 .ND 
1.28 1.1 IE-04 ND 
183 J.S8E-02 ND 

3.36 2.90E-04 ND 
<0.7S <6.4SE-OS ND 
64.6 5.S8E-03 ND 
S9.3 S.I2E-03 ND 
0.96 8.30E-OS ND 
2.78 2.40E-04 ND 
5.93 S.l2E-04 ND 
1.01 8.76E-OS ND 
0.95 8.211;-05 ND 

<0.48 <4.15E-OS ND 
<1.01 <8,76E-OS ND 
23.4 2.02E-03 ND 
3.85 3.32E-04 ND 
4.01 3.46E-04 ND 
S.23 4.52E-04 ND 
13.7 1.18E-03 ND 
6.57 S.67E-04 ND 
1.23 1.06E-04 ND 

Meier Gannna 0.9958 
Fuel F-faclor · NA 

Volume Data 
lnilial (L) I Finai(L) 
944.200 964.220 

Tolal Volume Collecled (L) 
20.020 

. Calculations 
Sample now rale allesl condilions (lpm) 

0.5 

t 
... ~.-..... T.-, .:.:-~~-1. ...... ;~or-_ ,"i•j .... ~;: .. , .. 

' Average meier lemperalure (0
C) 

27 
'i'· "':~-

~-~-~.!. ~-··:~-:7 ~ -~r~·: . -·~~) 
Volume sampled allest condilions (dscf) 

0.661 

ugldscm lb/hr 

587.9 5.08E-02 



• (~ O'BRIEN 6 GI!RE 

I VOST DATA SHEET I 
FACILITY c;e-AJe-/l"'- ViN.41}1,cs DATE L.fJ :J~ / r tL 

LOCATION jO(t, N . 1110. OPERATOR . /If). i14 (?JJ it 
SOURCE EL/Xo. /:13 1>1/1(./<! ~o-rLGr BAR. PRESSURE, ln. Hg 21l80 
CONDITION PROBE LENGTH (fl) 4--{!"+-
RUN NO. 1~4 DESIRED PROBE TEMP. /;J0-1-

METER CALIBRATION FACTOR (Y) IJ. f:)t:J.s-;r~ PROBE PURGED ? '1GS .. . . 
DRY GAS METER NO. VB4 DESIRED FLOW RATE (Lpm) p.s-
TENAX TUBE NO"S IAI I B I DESIRED SAMPLE VOLUME (dsL) JO 

.8JIA-!:"t> RIJ I C.:..l t'-B . 
J ;.,,.,u TUBE NO"S DGM PRESSURE, ln. H20 

Train Leak Check ··INITIAL VACUUM (ln. Hg): .17 Leak Rate: t!J.OOO ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. H!'l): 1..$ Leak Rate: 
0.()~'0 

ln. H_g_ln 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60sec • 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. •• 
READING 

~r•F) ~1ER 1

t@"Jr •F) (min)· (24·hr) (Lpni> (L) r •F) (in. Hg) 

0 /00~ /),S"" tJ7SiJ.'Il& 135- 2(/ i3 I 
~ ICJ IO (),? t)7CJ/. 17 13(, 7-1- t¥ I 
/0 tots- o .. s-: 07~3."J;)... l'lb 2~ i'f I 
It" !Olo o,s- 0 79 s-.. cf; /'fO. zs- /3 I 
2tO /Ols- · o.~ o7CJ7,s-s~ )3~ Z(e l'f. I 
~\ ltJJO b.) oB oo:aq J3 (p 2~ 1'-/ I 
!x> iO~') o .. s- 0'60-).. -53 131 J7 Is- ( 

5)' /0'(() b->. ~ 'tltJ tf .. '? j r iJ7 ~7 l'f I 
tfD [Olf·'!) ..._ . (J 8 07 ,2~- - -· - -

COMMENTS: i 

Laboratory Lot #: . • 



O'BRIEN 6 GERI:: • 
·I VOST DATA SHEET 

FACILITY tYfFIIIell.,IYL /)yilf IJMI ~S DATE . :tf!2.c.l 12. , 
LOCATION 1-Dt't,.,tJ Mo. OPERATOR j\L tiM..KJY 
SOURCE gl.tpr; J1 ~ '>'TIJ~ OuTler BAR. PRESSURE, ln. H<1 2 J1 . .80 

.. 
PROBE LENGTH Cfll 4-CONDITION 

RUN NO. f B DESIRED PROBE TEMP. ljD-1-

METER CALIBRATION FACTOR (V) {).&f9Sl3 PROBE PURGED ? "'US 

DRY GAS METER NO. \jglJ, DESIRED FLOW RATE (Loml t!J;~ 

TENAX TUBE NO"S lA z. 182 ' DESIRED SAMPLE VOLUME (dsLl ~0 

TENAX/CHARCOAL TUBE NO"S iC. 2.. DGM PRESSURE, ln. H20 0.-'80 

Train Leak Check -INITIAL VACUUM (ln. Hg): i1 Leak Rate: ().tJOO ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): 2 Leak Rate: · () • ~ ln. H!i In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) alter 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 
TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 

~or"F) 
®TEA 

~r"F) (min) (24-hr) (Lpm) (L) or "F) (in. Hg) 

... (J rliB o.s- 080"1."7~ 138 .3; ~~ z.. 
5" ll.l?J 0,~ O~t o cS/ t~lf 1~ ttf cl 

.tO 11.28 0,~ 08 13A "t 2. i'g7 ~I Is- d.., 
/) JJ-,33 ().(p oB l .-$.9?J J·;& 3l i5 d. 
1Q I'L ~B D.(e 08 18. S't~ f3 r3 J:,L. J(o J_ 

-u- 12 43 OlP tJ '6 )...l < 7.:] ,.~b '3;t }~ ~::t 

3o l"l.'.f1S o~(p 0 'f) J-3 . 'fCi 13~ 33 J(o\ d-
Jt- ll~3 Or~ 0 13))~5i )37 13' IS' :L 
'to- .t)t~ - 0 o2'7 ·IJ - - - -

COMMENTS: ' 

' 

Laboratory Lot N: •• 



• O'BRIEN 6 GI:A~ 

VOST DATA SHEET 

-FACILITY GGJ~e.Jh.... . DV.ruAM t IX DATE 4/1~/IJ. 
LOCATION 'JDi LJ ~ t'\10 , OPERATOR /N. 1~4~ 'I 
SOURCE ~06·#3 .('{'{).c,V ... ()c) f( e.J.- BAR. PRESSURE, ln. Hg 2~~80 

CONDITION PROBE LENGTH (It) 4-
RUN NO. IG DESIRED PROBE TEMP. 130 t-

b '995'~ ' 

U&'S METER CALIBRATION FACTOR (Y) . PROBE PURGED ? 

DRY GAS METER NO. \It? t,l. DESIRED FLOW RATE (Lpm) () ~-

TEN AX TUBE NO"S /4~ I gg DESIRED SAMPLE VOLUME (dsL) dtJ 
TENAX/CHARCOAL TUBE NO"S JC~; DGM PRESSURE, ln. H20 o.ao 

Train Leak Check ·•INITIAL VACUUM (ln. Hg): I~ Leak Rate : 0 ·· ()<> 0 ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): :> Leak Rate: 
:Jt,:.O -o · ln. Hgln 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0.1 ln. Hg) alter 60 sec • 

• SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
_{~}>! •F) 

METER 
tc}r•F) (min) (24·hr) (Lpm) (L) lr'O\or •F) (ln. Hg) 

0 132.~ O~~ 081.8. q'f i38 -~1 It:> ;;L 

$"" J$30 Q •. ~ owso .()5) " 13g ~3 i( ~ 

. 10 tbt)- 0.5:' o8523j - 13, S'3 t7 ~ 

tr i3lbe .o.s- 0 t$1~ ,5J 
""-

l3Cf 3.5 l6 ;)_ 

UJ [_J_tf£ tJ.s- 083~_75 - ~~ ~'/ i7 'I 
2.-'S" 13'?10 o .. s- D ~,??.'fD 1:78 34' ig tf 
~0 ljSS_ tJ.s- tJ~ I.( I, 9s-f- ~~~· 3'/ 18 .> 
~~ i'-jOO ·0.5 () (J 'l'f ·' Jr- /.39 ~3 11 s--
io·. . Jqos - c'tJ'f7. s7 ·- - - ~ 

COMMENTS: f 

' 

• Laboratory Lot#: 



• 
VOST DATA SHEET J 

FACILITY UJ'fil./e-R,/.k- VVtJ~tos DATE l( { UD ( I'J-
LOCATION JJ(Lt/0 'fiW~ OPERATOR ,Jti,. tJ.JWlY 
SOURCE ~~-it-6 5~t!.. 'Vfieb BAR. PRESSURE, ln. Hg ;J8.tfo 

.. 
4 CONDITION PROBE LENGTH (It) 

RUN NO. ~A DESIRED PROBE TEMP. I~D ·f-

METER CALIBRATION FACTOR (Y) OrfjtjS{j PROBE PURGED ? C,tb"S . 
DRY GAS METER NO. _\}1<: 4 DESIRED FLOW RATE (Lpm) /J,S"" 

TENAX TUBE NO"S 2Ad. JS1. DESIRED SAMPLE VOLUME (dsL) 2o 
TENAX/CHARCOAL TUBE.NO"S Jt! DGM PRESSURE, ln. H20 0.80 
Train Leak Check ··INITIAL VACUUM (ln. Hg): as Leak Rate: I/.Cc90 in. Hg in 60 sec. 

Train Leak Check-- FINAL VACUUM (ln. Hg): '~ Leak Rata: 
O.CIOO 

· ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.1 ln. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • --
READING 

~r·F) I~1ER l~r·F) (min) (24-hr) (Lpm) (L) r •F) (in. Hg) 

0 i(otf1 !),) 08'f1 ,. 83 -131 '3s- IS \3 
') J t,5).. o ... s- C> 55'0 ,If'S /3~ 3'/ llR 3 

./P tfl5 7 o.s- {) 8 f))_ .8 (. 13({; :Jcf ~~ 3 
~~. 11 6).._ ().~ () !J 'fir.. 2./ /3s- 31 /(p 6 
2o /'767 1).5""" &~5"7.30 /3s-' .3<f I'/ 3 
?.<' 111 ~ ().s- t)/SC/.1</ /'b7 stf /Cf 3 
30 1'1'11_ d .. s= 08fe 2 ./5,- 13~ 3't_ !'f ~ 

~s- 17~;). (),b' (!) ~C,'f.(fy t3s- '3'1 /'( '-1 
'to- '17J.7 ·~· 08(,7 •:). 7 - - - -

COMMENTS: I 

. 

Laboratory Lot #: • 



• D'BAIEN 6 GEAE 

' 

I VOST DATA SHEET 

FACILITY bf§AIG~Urt- iJ.tNAiiAk:$ DATE Lf/~_/t:;_ 
LOCATION 'J).t?J .·~ M6 OPERATOR vt)_ AAct.oV 
SOURCE gioc; ~ r .~_k ovlleJ- BAR. PRESSURE, ln. Hg dJ 8 ( 8 0 

.. 
PROBE LENGTH (fl) + CONDITION 

RUNNO. ,J'g_ DESIRED PROBE TEMP. 130,. 
METER CALIBRATION FACTOR (V) tJ,9t;S'8 PROBE PURGED ? VIi£> 
DAY GAS METER NO. Vt3tl DESIRED FLOW RATE (Lpml_ t>-,>" 
TEN AX TUBE NO"S .2AZ. 2&J- DESIRED SAMPLE VOLUME (dsL) ... ~ 0 

~ 

TENAX/CHARCOAL TUBE NO"S 2C'- DGM PRESSURE, ln. H20 t!J. 'flO 

Train Leak Check-- INITIAL VACUUM (ln. Hg): IS Leak Rate: tP .,;oo ln. Hg In 60 sec. 

Train Leak Ch~ck- FINAL VACUUM (ln. Hg): <( Leak Rate: 
f).ooo 

ln. Hg In 60 sec. 

' ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0.1 ln. Hg) after 60 sec. 

• SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 
TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
!~·F) m;R '1f0r•f) (min) (24-hr) (Lpm) (L) r •f) (in. Hg) 

0 /7+{3 tJ.j- oa'' ~s /3f>:-- '3'/ 17 {).-

s- r1 ¥!J D-~ t:J~ft; f.(( - !3'-i :;'( I~ ;)_ 

.r() l1>3 b.~ 'Hi7 ').. -1/ 1&7 3Y /~ tf 
,~ ..... 116& f)/) Ot) 74 .. )3 tlo >~ (f c.f 
IJ<{) ('~03 tJ.s- tnJ70.~~ 13) -g~ lc.f 'I 
Z( J8o B d.) Jj) 3~ l'f tf 
3t> l·l> f ~ () .s-. CJ 88/.0Cf t38 3s- t'-/ 'tf 

3G J 8 l& 6.} ()863.<-{7 ~~~ 3>" I«< lf 
'tD - .I &d-3 -. oil'):~~ - - - -

COMMENTS: I 

. 

• Laboratory Lot 1#: 



• 
I VOST DATA SHEET I . 

FACILITY (;,(dAf(;-~ 1) CJ c..[/t-M.{ c ,<; DATE Lfl.ul ~~ 
-· 

LOCATION 'fntuiJ vn 0 r OPERATOR J1/. ~A.kltf 
SOURCE ~f)~ . tt.E3 ~.~_A o-v&f- BAR. PRESSURE, ln. Hg 2B.f/O 

.. _4 CONDITION PROBE LENGTH (It) 

RUN NO. ic...- DESIRED PROBE TEMP. l~O ~ 

METER CALIBRATION FACTOR (Y) 0-?'l}~~ PROBE PURGED ? l1.C:5 . . . . 
\tBt.l.. I!J. *).., DRY GAS METER NO. DESIRED FLOW RATE (Lpm) 

TEN AX TUBE NO"S ·zA~ .l g ~. DESIRED SAMPLE VOLUME (dsL) •2-0 

TENAX/CHARCOAL TUBE NO"S .1c~ 0-90 
. 

DGM PRESSURE, ln. H20 

Train Leak Check- INITIAL VACUUM (ln. Hg): I~ Leak Rate: ().coo ln. H!!ln 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): s- Leak Rate: () -~ in. Hg in 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.1 ln. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER . PROBE DRY GAS TRAP VAC. • READING 
/(!&pr "F) 

AIER ~r"F) (min) (24·hr) (Lpm) 
. 

(L) r "F) (ln. 'Hg) 

t:> t'Btf7 tJ.s-' os~s.<-Jo 137 --:/3 ts- 'f 
-~ I '85).. IJ. ') 0(3!)9.)0 l!J ((> 33 1.). '1 
to l'l] b' '().~ 08 tttJ. flO {~) s3 If 'f 
'" I ~6 ;}- o.s .... a6q 3~SO 1)7 39 t'f 4 
7P tC(07 o.s- 089),(p( J3s- .1'3 t4 s-
u- ~~d., t:/.s- 6813, o> -,~) 33 14 s-' 
1D }ql? o.s- 0900,)..( IJtf ~3 ;3 s-
Jf I q~2 o.s- oqo~.k'l !3 7 Js t'-f s-
~ ICfJ-1 · -· - 'f 1'"'1 ()cro ."1 1 - -· - -

COMMENTS: ' 

. 

• Laboratory Lot II: . 



• O'BRIEN 6 Gt:AI: 

VOST DATA SHEET 

FACILITY &eN'6~ WNA-Mt_(;'£ DATE tl/~f,:;._ 
LOCATION '1'-'A.,,.J wtQ_ OPERATOR /A). IJ4-~'f 

SOURCE bLO~ ... :t{:-3 ~6JU'l~'T BAR. PRESSURE, ln. Hg 2 /l • 8 0 
.. 

4 CONDITION PROBE LENGTH (fl) 

RUNNO. 3 A DESIRED PROBE TEMP. IJOI-

METER CALIBRATION FACTOR (Yl fJ • t!)_l:fS'B PROBE PURGED ? II US 
DRY GAS METER NO. V'&_4 DESIRED FLOW RATE (Lpm) p,s-
TENAX TUBE NO"S .'~AI ~·g, DESIRED SAMPLE VOLUME (dsL) o2£J 
TENAX/CHARCOAL TUBE NO'S '3C( DGM PRESSURE, ln. H20 ~/?0 

Train Leak Check- INITIAL VACUUM (ln. Hg): 1r Leak Rate: tf). tfJ(JC) ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): to Leak Rate: 0 ~ DC>O ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0. 1 ln. Hg) after 60 sec • • SAMPLING CLOCK 'FLOW GAS TEMPERATURE READINGS PUMP . 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
~or•F) 

)!6;
1
ER 

l~r·F! (min) (24·hr) (Lpm) (L) r "F) (in. Hg) . ;::=::: 
(J) 2.ktJO o.~ tJt:Jo§"", 'l Z /3~ .;pf} 17 s-"' 
')" 20~(.?> tJ,~ ~Cjo"1, s~ ts(p 30 Is- :;,-
(0 2otO l),~ oruo ~ /0 167 Z.y ,s- s-
~~ Zo 1s- o.~ ~ - !37 2-'f ID ~ 

2o Ul.-0 o.s- 0 q l<f.CfD 1~7 -:50 /(p ) 
2--) Zo2s- o.s- () 'lt'7. 37 l37 ~0 Is- ~ 

3o 2.-030 0 .s-- ()t7j I q. tt,t( J3s- 3D l(p s-
1r "2-o 35 o.) - o~22.o I I; "f ~~ I~ ~ 
'tO· .2o40 ......... (}q).c/ .. 4~ - - - -

COMMENTS: ' 

• Laboratory Lot II: 



(@j O'BRIEN 6 GEREi • 
I VOST DATA SHEET r . 

FACILITY 661fe-nA-~ DYI'-'A-P'l'bs DATE GJ/u I' 2... 
LOCATION Jofli" ty)b. OPERATOR lt.J .. f./A(Lij y 
SOURCE BlOC -J/.3 f5fq A D vf{'l;/- BAR. PRESSURE, ln. Hg 18-~o 
CONDITION PROBE LENGTH (ft) <I 
RUN NO. 313' DESIRED PROBE TEMP. i30r 
METER CALIBRATION FACTOR (V) O,qq£"8 PROBE PURGED? t1G~ 

' 
\IB'-J 

. 
DRY GAS METER NO. DESIRED FLOW RATE (lpm) ().s-' 

TENAX TUBE NO"S 3A2 ~~R2. DESIRED SAMPLE VOLUME ldsU lJtJ . () 
TENAX/CHARCOAL TUBE NO"S 3C2... DGM PRESSURE, ln. H20 0. 80 
Train Leak Check·· INITIAL VACUUM (ln. Hg): I) Leak Rate: tJ. tJuO ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): s- Leak Rate: 0 I O{)O ln. Hq In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0.1 ln. Hg) after 60 sec. . 
SAMPLING CLOCK. FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RAJ'E METER PROBE DRY GAS TRAP VAC. • READING 
~or"F) ~1ER I'CPr"F) (min) '(24-hr) (Lpm) (L) r "F) (ln. Hg) 

() 2.8~~ f) .j."" O&tl,Lf.76 i3S ~ I~ '/ 
s- ZIOV t!).C 0 q).7. - 13'-/ . so ,, 'I 
to 2to:;- 6.<;; "' () crl.~. 25 - (3'f ~i !8 s-
I~ ZlfD O.f.t oq 31, 'fS 1-

138 Z.OJ /7 s-
Zo. 2./ (<;-" 0-<o - 13(p 2? r7 ~ 
u '2.-l ).O 0.\0 0'1.~[), 9/ /3l? z_~ 17 s-
j-o '2..(2.C 0-(p oq 3 ~ (3'5 13~ ,2fS (1 .s-
3( 'l-130 Dt4' ~ Cftl 0 ,'}, }3f.{ ~l5 {7 ~ 
'fD . '2.(;,~ - 0 9'-ll>( ~I - - - . -

COMMENTS: 

. 

• : 

Laborato_ry_ Lot II: . . 
. 



I VOST DATA SHEET -r 

FACILITY r,; (?"N GTCl.-il\1.. 'DVIJ~lOs DATE 4/~/ICL 
LOCATION Jbflt';, MD. OPERATOR AJ. IJ4fUl'l 

SOURCE BL.t){, -#-3 Sk.tt t)~ BAR. PRESSURE, ln. H!! 1 ~- 'i 
4-

. 
CONDITION PROBE LENGTH lftl 

RUN NO. ' 0 (!_. DESIRED PROBE TEMP. l~a +-
METER CALIBRATION FACTOR (Y} t;.qqss PROBE PURGED? ltltfS . 
DRY GAS METER NO. VKL.f DESIRED FLOW RATE ILoml 0.~--

TENAX TUBE NO"S ~4~ ~B'3 DESIRED SAMPLE VOLUME ldsL) 'hfJ • 0 

TENAX/CHARCOAL TUBE NO"S 3C.3 DGM PRESSURE, ln. H20 o_f)o 

Train Leak Check ·-INITIAL VACUUM (ln. Hg}: I>" Leak Rate: D~ooe ln. H!! In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg}: 
·.~ 

Leak Rate: 0--~ ln. H!!ln 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg} after 60 sec • 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 12'Pr "F) 
~ETER 

[Aor"F) (min) (24-hr) (Lpm) (L) or "F) (ln. Hg) 

0 ~!s-o b.s- ()q<.pf; zc 13t .... 28 JtJ 2-
) ztss- (!) ... ~ "Cf'l~.s~ J3(p ~8 ~~ . 2-
tO '2too 0.5 -- 138 rt-7 t8 2.,...-

'" ~'l-oS (!).) o45'J. J"s 1-- l3~ J..1 18 3 
to '2-7-!0 f5.\ o lfS)/.t• ~ /37 ;;.7 l7 <3 
zs- t,Z.I) o.Y () qs~.6l r3{f 21 18 3 
!;() 2,"1.,20 O-S- /)q59,3d , 3, 7 J..7 18 ~ 
!li 1:1-25 o.> 0 1~ J,of 137 ~1 18 3 
'fD J,'Z-30 0 q l,<./~21 -·- 1- - - -

COMMENTS: 

• Laboratory Lot II: 



• 

CEMS 

• 

• 



• 

• 

• 

Runi.D, 
Date 
Time 
Stack Gas volumetric Flow Rate 

DSCFM 

General Dynamics 
Bldg3 

)oplin,MO 
Carbon Monoxide Emissions Data 

Runl Run2 Run3 
2SApr12 25Apr12 26Apr12 

0833-1150 1300-1634 815-1130 

23,016 23,518 23,636 
Stack Gas Oxycen and Carbon Dioxide Concentrations 

%02 20.44 20.59 20,48 
%C02 0.74 0.63 0.68 

Emission Concentration 
ppmv, dry (actual) 

Emission Rate 
lb / hr 

Rtini.D. 
Date 
Time 
Stack Gas volumetric Flow Rate 

DSCFM 
%02 

Emission Concentration 
ppmv, dry (actual] 

Emission Rate 
lb /hr 

Runi.D. 
Date 
Time 
Stack Gas volumetric Flow Rate 

Volumetric Flow Rate, DSCFM 
%02 
%H20 

Emission Concentration 
ppmv,wet 
ppmv,dry (calculated) 

Emission Rate 
lb 1 hr 

Concentration 

4.51 6.58 5.36 

0.45 0.68 0.55 

General Dynamics 
Bldg3 

)oplin,MO 
Nitrogen Oxides Emissions Data 

Run 1 Run 2 Run 3 
25Apr12 25Apr12 26Apr12 

0833-1150 1300-1634 815-1130 

23,016 23,518 23,636 
20.44 20.59 20.48 

63.9 57.6 68.0 

10.5 9.71 11.5 

General Dynamics 
Bldg3 

)opl!n,MO 
Total Hydrocarbons (as Propane) Emissions Data 

Run 1 Run 2 · Run 3 
25Apr12 25Apr12 26Apr12 

0833-1150 1300-1634 815-1130 

.23,016 23,518 23,636 
20.44 20.59 20.48 
8.0 7.4 7.8 

1.62 3.19 1.70 
1.76 3.45 1.84 

0.101 0.203 0.109 

General Dynamics 
B!dg3 

)opiin,MO 
Summary of Calculations 

ppmv, dry = ppmv, actual/ [ 1- (%H20 /100)) 

Emission Rate 
lb/hr ppmv, dry x molecular weight x 1,000 liters/cubic meter x dscfm x. 60 min/hr x 1.00E-06 grams/microgram 

· 24.04 liters/mole x 35.314 cubic feet/cubic meter x 453.59 g/lb 

lW O'BAII:N 6 GI:AI: 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 08:33:00 

Run ID: RUN1 Start Date: 04125112 

Date Time 02 C02 co THC NOx 
4/25/2012 08:34:00 20.54 0.48 9.89 1.46 12.44 
4/25/2012 08:35:00 20.12 0.95 8.36 1.4 81.02 
4/25/2012 . 08:36:00 20.21 0.81 3.63 1.27 117.06 
4/25/2012 08:37:00 20.15 0.97 6.51 1.26 12.64 
4/25/2012 08:38:00 20.61 0.32 3.92 1.2 60.41 
4/25/2012 08:39:00 20.12 0.93 6.38 1.29 78.82 
4/25/2012 08:40:00 .20.06 1.11 5.2 1.33 101.03 
4/25/2012 08:41:00 20.07 1.03 5.49 1.25 106.4 
4/25/2012 08:42:00 20.52 0.48 2.66 1.26 39.24 
4/25/2012 08:43:00 20.11 0.99 6.92 1.59 47.11 
4/25/2012 08:44:00 20.41 0.43 7.25 1.66 28.84 
4/25/2012 08:45:00 20.63 0.24 3.56 1.6 24.11 
4/25/2012 08:46:00 20.73 0.16 0.79 1.19 -1.78 
4/25/2012 08:47:00 20.74 0.16 0.19. 1.27 -1.64 
4/25/2012 08:48:00 20.18 0.9 8.41 1.87 89.34 
4/25/2012 08:49:00 20.26 0.85 6.49 1.64 41.08 
4/25/2012 08:50:00 20.4 0.61 5.5 1.53 46.57 
4/25/2012 08:51:00 20.32 0.67 3.16 1.16 70.68 
4/25/2012 08:52:00 20.14 0.93 3.38 1.13 68.03 
4/25/2012 08:53:00 20.14 0.96 4.25 1.09 29.28 
4/25/2012 08:54:00 20.38 0.63 2.37 1.1 59.65 
4/25/2012 08:55:00 20.31 0.56 2.33 1.08 109.99 
4/25/2012 08:56:00 20.06 0.99 6.7 1.16 60.43 
4/25/2012 08:57:00 20.14 0.98 3.88 1.12 29.22 
4/25/2012 08:58:00 20.43 0.63 2.98 1.21 57.27 
4/25/2012 08:59:00 20.3 0.59 1.65 1.05 89.24 
4/25/2012 09:00:00 20.01 1. 3.07 1.19 71.56 
4/25/2012 09:01:00 20.1 1.01 7.63 1.15 43.96 
4/25/2012 09:02:00 20.19 0.97 6.1 1.19 60.34 . 4/25/2012 09:03:00 20.07 1.08 11.31 1.1 125.58 
4/25/2012 09:04:00 20.39 0.53 12.51 1.08 67.95 
4/25/2012 09:05:00 20.34 0.75 9.49 1.56 36.02 
4/25/2012 09:06:00 20.19 0.74 10.23 1.63 100.53 



AVERAGED CEM DATA . Job Number: 49064 Start Time: 08:33:00 
Run ID: RUN1 start Date: 04125112 

Date Time 
/ 02 C02 co THC NOx 

4/25/2012 09:07:00 20051 . Oo38 9062 2022 53.43 . 
4/25/2012 09:08:00 20071 0019 4.41 2001 2076 
4/25/2012 09:09:00 20073 0019 2097 1o94 -0033 
4/25/2012 09:10:00 20073 0019 3001 2029 -006 
4/25/2012 09:11:00 20075 0019 2.43 . 2001 -109 
4/25/2012 09:12:00 20023 009 12057 1098 37099 
4/25/2012 09:13:00 20.46 006 10062 1.4 58053 
4/25/2012 09:14:00 2003 0069 901 1057 110033 
4/25/2012 09:15:00 0 20016 009 6028 1022 63075 
4/25/2012 09:16:00 20013 Oo98 5098 1011 6907 
4/25/2012 09:17:00 20037 0087 3035 1007 25012 
4/25/2012 09:18:00 20044 0.47 2.41 0095 55048 
4/25/2012 09:19:00 20072 002 -1097 0095 -004 
4/25/2012 09:20:00 20o03 1002 6073 1012 40013 
4/25/2012 '09:21:00 20011 1005 12024 1034 99013 
4/25/2012 09:22:00 20066 0028 3o76 1007 32079 
4/25/2012 09:23:00 20.12 0096 4031° 1003 72054 
4/25/2012 09:24:00 20014 1004 3002 1009 20079 
4/25/2012 09:25:00 -20001 1005 306 1008 8301 
4/25/2012 09:26:00 20031 0096 2. 1008 80:89 
4/25/2012. 09:27:00 20008 0092 2062 1012 94019 
4/25/2012 09:28:00 20009 1007 4066 1012 132086 
4/25/2012 09:29:00 20023. 0081 906 1007 103027 
4/25/2012 0.9:30:00 20053 0051 6093 1033 30016 

' -.. 4/25/2012 09:31:00 20006 101 10051 1077 48016 
4/25/2012 09:32:00 20051 0051 7o08 1058 39008 . 
4/25/2012 09:33:00 20068 Oo25 4075 . 1079 7008 
4/25/2012 09:34:00 20072 . 0024 2089 1096 -006 
4!25t2012 09:35:00 20016 1001 120 2005 44.45 
4/25/2012 09:36:00 20.47 Oo68 6064 1055 18034 
4/25/2012 09:37:00 20021 0098 6007 1058 114088 . 0 4/25/2012 09:38:00 2003 Oo68 1007 1017 48o66 
4/25/2012 

0.00 20013 1012 6o67 • 82078 • 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 08:33:00 

Run ID: RUN1 Start Date: 04/25112 

Date Time 02 C02 co THC NOx 
4/25/2012'-..._ 09:40:00 20.12 1.05 6.49 1.15 56.18 
4/25/2012 09:41:00 20.54 0.57 1.14 1.06 46.03 
4/25/2012 09:42:00 20.19 0.86 2.88 1.11 149.1 
4/25/2012 09:43:00 20.11 1.04 8.18 1.13 52.14 
4/25/2012 09:44:00 20.2 1.01 5.5 1.09 17.41 
4/25/2012 09:45:00 20.29 0.84 .3.87 1.14 94.48 
4/25/2012 09:46:00 20.37 0.56 4.75 1.04 42.98 
4/25/2012 09:47:00 20.06 1.06 4.19 1.09 89.07 
4/25/2012 09:48:00 20.06 1.11 5.01 1.14 68.29 
4/25/2012 09:49:00 20.18 1.09 3..1 1.16 54.91 

. 4/25/2012 09:50:00 20.06 1.1 3.95 1.15 127.71 
4/25/2012 09:51:00 20.48 0.49 0.96 1.09 100.92 
4/25/2012 09:52:00 20.53 0.51 6.21 1.55 31.74 
4/25/2012 09:53:00 2o:o9 1.07 5.95 1.67 131.42 
4/25/2012 _,09:54:00 20.5 0.54 4.21 1.59 53.25 
4/25/2012 09:55:00 20.69 - 0.29 1.26 2.59 5.08 
4/25/2012 09:56:00 20.69 0.29 -0.17 2.84 -0.21 
4/25/2012 09:57:00 20.17 0.98 3.58 2.08 59.11 
4/25/2012 09:58:00 20.14 1. 10.85. 1.6 44.11 
4/25/2012 09:59:00 20.16 1.01 7.78 1.3 29.46 
4/25/2012 10:00:00 20.31 0.81 3.05 1.18 85.83 
4/25/2012 10:01:00 20.36 0.58 1.08. 1.14 75.72 . 4/25/2012 10:02:00 20.f 1.08 13.67 1.27 45.69 
4/25/2012 10:03:00 20.08 1.11 8.78 1.21 88.4 
4/25/2012 10:04:00 20.32 0.99 2.94 1.2 41.7 
4/25/2012 10:05:00 20.26. 0.81 1.01 1.22 125.23 
4/25/2012 10:06:00 20.22 0.81 1.22 1.17 144.83 
4/25/2012 10:07:00 20.08. 1.08 7.65 1.2 62.59 
4/25/2012 10:08:00 20.11 1.07 4.39 1.21 67.39 
4/25/2012 10:09:00 20.3 

' 0.93 2.43 1.21 63.02 
4/25/2012 10:10:00 20.26 0.82 3.25 1.23 65.9 
4/25/2012 10:11:00 20.07 1.08 .13.63 1.32 110.13 
4/25/2012 10:12:00 20.13 0.97 6.72 1.34 145.15 



AVERAGED CEM DATA Job Number: 49064 Start Time: 08:33:00 
Run ID: RUN1 Start Date: ·04125112 

' 
Date Time 02 C02 co THC NOx 

4/25/2012 10:13:00 20.08 1.15 4.22 1.27 88.51 
4/25/2012 10:14:00 20.49 0.56 2.6 1.52 52.08 
4/25/2012 10:15:00 20.54 0.52 1.16 1.95 12.26 
4/25/2012 10:16:00 20.65 0.35 0.28 1.83 31.41 
4/25/2012 10:17:00 20.64 0.31 -1.19 1.47 -0.4 
4/25/2012 10:18:00 20.74 0.26 -0.74 1.57 -2.68 
4/25/2012 ' 10:19:00 20.26 0.93 4.03 1.56 8.32 
4/25/2012 10:20:00 20.38 0.72 4.82 1.61 97.13 
4/25/2012 10:21:00 20.11 1.05 .5.25 1.83 142.89 
4/25/2012 10:22:00 20.22 0.78 2:08 1.35 87.45 
4/25/2012 10:23:00 20.18 0.91 -0.75 1.23 91.85 
4/25/2012 10:24:00 19.95 1.06 3.2 1.64 86.22 
4/25/2012 10:25:00 20.11 1.04 6.36 1.46 45.38 
4/25/2012 10:26:00 20.41 0.73 4.47 1.53 42.91 
4/25/2012 10:27:00 20.23 0.77 .· 6.48 1.51 81.79 
4/25/2012 10:28:00 20.14" 0.93 1.92 1.43 96.69 
4/25/2012 10:29:00 20.03 1.04 1.9 1.49 91.55 
4/25/2012 10:30:00 20.12. '1. 5.82 1.48 47.05 
4/25/2012 10:31:00 20.34 . 0.77 7.44 1.65 44.83 
4/25/2012 10:32:00 20.23 0.77 8.38 1.57 56.99 
4/25/2012 10:33:00 20.06 0.98 8.88 1.53 97.57 
4/25/2012 10:34:00 20.03 1.08 2.8 '1.55 76.91 
4/25/2012 10:35:00 20.01 1.08 2.06 1.48 103.29 
4/25/2012 10:36:00 20.5 0.55 0.03 1.56 46.94 
4/25/2012 10:37:00 20.53 0.5 1.75 2.28 25.42 
4/25/2.012 10:38:00 20.66 0.24 0.81 2.17 32.92 
4/25/2012 10:39:00 20.71 0.21 -2.07 2.32 . -1.45' 
4/25/2012 10:40:00 20.72 0.21 -2.82 2.04 -3.54 
4/25/2012 10:41:00 20.16 0.98 4.43 2.09 90.6 
4/25/2012 10:42:00 20.14 1.02 2.31 2.84 86.7 
4/25/2012 10:43:00 20.23 0.97 2.18 2.03 35.99 
4/25/2012 ·10:44:00 20.1 0.99 3.17 1.71 75.9 
4/25/2012 1:00 20.52 0.33 -4.99 • 86.95 • 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 08:33:00 

Run ID: RUN1 Start Date: 04125/12 

Date Time 02 C02 co THC NOx 
4/25/2012 10:46:00 20.08 1.02 4.8 1.66 48.49 
4/25/2012 10:47:00 20.08 ·1.03 3.11 1.99 87.43 
4/25/2012 10:48:00 20.21 0.96 4.34 1.97 20.59 
4/25/2012 10:49:00 20.09 1.09 5.35 2.05 75.27 
4/25/2012 .10:50:00 20.49 0.37 -0.91 1.87 96.33 
4/25/2012 10:51:00 20.08 1.01 1.8 1.99 75.35 
4/25/2012 10:52:00 20.06 1.06 0.8· 1.79 81.48 
4/25/2012 10:53:00 20.14 1.02 -0.78 1.68 25.93 
4/25/2012 10:54:00 20.07 1.15 4.83 1.54 118.79 
4/25/2012 10:55:0.0 20.07 . 1.06 4.41 1.61 117.57 
4/25/2012 10:56:00 20.41 0.5 1.03 1.41 113.54 
4/25/2012 10:57:00 20.57 0.38 -0.78 1.57. 38.35 
4/25/2012 10:58:00 20.43 0.77 -0.74 1.59 4.42 
4/25/2012 10:59:00 20.29 0.65 0.87 1.76 94.19 
4/25/2012 11:00:00 20.48 0.49 . -2.2 1.99 37.52 
4/25/2012 11:01:00 20.72' 0.22 -3.55 2.6 4.28 
4/25/2012 11:02:00 20.59 0.46 -0.69 2.09 -1.71 
4/25/2012 11:03:00 20.27 . 0.72 2.94 2.24 109.36 
4/25/2012 11:04:00 20.09 0.92 27.99 2.07 60.45 
4/25/2012 11:05:00 20.09 1.04 . 12.77 1.56 121.3 
4/25/2012 11:06:00 20.11 0.99 4.08 1.48 62.25 
4/25/2012 11:07:00 20.33 0.82 6.34 '1.48 31.69 
4/25/2012 11:08:00 20.23 0.75 13.7 1.46 36.44 
4/25/2012 11:09:00 20.22 0.8 4.34 1.33 109.17 4/25/2012 11:10:00 20.05 1.09 4.47 1.39 69.02 4/25/2'012 11:11:00 20.09 1.06 7.04 1.37 41.25 
4/25/2012 11:12:00 20.32 0.88 4.46 1.36 31.11 
4/25/2012 11:13:00 20.41 0.52 -0.53 1.24 67.11 
4/25/2012 11:14:00 20.09 1.03 2.67 1.34 47.96 4/25/2012 11:15:00 20.4 0.74 0.36 1.33 38.42 
4/25/2012 11:16:00 20.21 0.8 -0.61 1.31 91.27 
4/25/2012 11:17:00 20.05 1.06 1.32 1.41 114.72 
4/25/2012 11:18:00 20.09 0.93 2.07 1.41 55.01 



' 

AVERAGED CEM DATA Job Number: 49064 Start Time: 08:33:00 
Run ID: RUN1 Start Date: 04125112 

Date Time 02 C02 co · THC NOx 
4/25/2012 11:19:00 20.06 1.08 4.07 1.46 51. 
4/25/2012 11:20:00 20.48 0.52 2.5 1.56 53.01 
4/25/2012 11:21:00 20.53 0.46 3.46 2.13 31.66 
4/25/2012 11:22:00 20.67 0.23 -1.21 1.89 14.36 
4/25/2012 11:23:00 20.7 0.23' -2.06 1.73 -1.31 
4/25/2012 11:24:00 20.15 1.01 7.99 1.98 22.79 
4/25/2012 11:2.5:00 20.23 0.89 8.58 1.83 13.74 
4/25/2012 11:26:00 20.13 0.98 6.66 1.71 60.41 
4/25/2012 11:27:00 20.28 0.77 1.78 1.46 107.06 
4/25/2012 11:28:00 20.31 0.59. -0.5 1.37 103.89 
4/25/2012 11:29:00 20.08 1.06 1.52 1.62 73.33 
4/25/2012 11:30:00 20.02 1.02 1.31 1.97 134.43 
4/25/2012 11:31:00 20.14 1.01 1.41 1.84 51.52 
4/25/2012 11:32:00 20.24 0.89 -0.13 1.81 116.06 
4/25/2012 11:33:00 20.37 0:58 -0.9' 1.58 123.66 
4/25/2012 11:34:00 20.08 1.07 2.22 . 2. 83.46 
4/25/2012 11:35:00 20.05 1.06 1.52 2.12 84.93 
4/25/2012 11:36:00 20.06 1. 1.37 2.15 31.11 
4/25/2012 11:37:00 20,19 0.99 0.34 2.26 101.86 
4/25/2012 11:38:00 20.05 1.06 0.74 2.29 94.09 
4/25/2012 11:39:00 20.26 0.66 -1.25 2.32 106.26 
4/25/2012 11:40:00 20.43 0.59 2.21 2.95 42.72 
4/25/2012 11:41:00 20.09 0.94 4.16 3.03 144.85 
4/25/2012 11:42:00 20.48 0.48 2.55 2.91 27.18 
4/25/2012 11:43:00 20.67 0.3 -1.27" 2.72 4.34 
4/25/2012 . 11:44:00 20.62 0.32 -1.65 3.05 -1.68 
4/25/2012 11:45:00 20.16 0.97 18.36 3.36 23.45 
4/25/2012 11:46:00 20.67 0.23 5.5 2.89 1.75 
4/25/2012 11:47:00 20.16 0.96 2.71 3.04 17.72 
4/25/2012 11:48:00 20.04 1.09 2.13 2.98 101.12 
4/25/2012 11:49:00 20.31 0.88 0.12 2.79 39.09 

• • • 



• ). • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 08:33:00 

Run ID: RUN1 Start Date: 04125112 

Date Time 02 C02 co THC NOx 
4/25/2012 11:50:00 20.06 1.1 0.83 2.58 93.07 ( 

Average Value: 20.29 0.78 4.14 1.61 61.1 
Corrected Average: 20.44 .. 74 4.51 1.62 63.89 



AVERAGED CEM DATA . Job Number: 49064 Start Time: 13:00:00 
Run ID: RUN2 Start Date: 04/25112 . 

Date Time 02 C02 co THC NOx 
4/25/2012 13:01:00 20.5 0.35 3.33 4.9 24.96. 
4/25/2012 13:02:00 20.56 0.44 -2.64 4.19 8.32 

' 4/25/2012 13:03:00 20.24 0.7 7. 4.7 107.11 
4/25/2012 13:04:00 20.21 0.88 7.48 4.01 70.71 
4/25/2012 13:05:00 20.14 0.91 15.93 4.02 52.62 
4/25/2012 13:06:00 20.43 0.5 11.74 3.5 51.31 
4/25/2012 13:07:00· 20.24 0.73 27.37 1.98 38.03 
4/25/2012 13:08:00 20.14 0.86 9.27 3.7~ 77.5 
4/25/2012 13:09:00 20.12 0.93 13.26 3.57 45.11 
4/25/2012 13:10:00 20~15 0.93 7.73 2.8 40.19 
4/25/2012 13:11:00 20.34 0.57 1.25 1.86 128.14 
4/25/2012 13:12:00 20.18 0.75 13.4 2.19 46.82 
4/25/2012 13:13:00 20.08 0.96 4.43 1.87 95.4 
4/25/2012 13:14:00 20.11 1.04 6.54 2,94 61.28 
4/25/2012 13:15:00 20.05 0.98 11.19 3.58 42.44 
4/25/2012 13:16:00 20.43 0.5 15.44 . 3.54 62.66 
4/25/2012 13:17:00 20.18 0.79 57.63 3.92. 49.99 
4/25/2012 13:18:00 20.05 0.99 15.35 3.26 Tl.87 
4/25/2012 13:19:00 20.12 0.97 6.56 2.5 65.67 . 
4/25/201,2 13:20:00 20.49 0.31 1.71 1.69 111.7 
4/25/2012 13:21:00 20.55' 0.32 2.47 1.93 39.3 
4/25/2012 13:22:00 20.53 0.42. 2.79 2.04 21.8 
4/25/2012 13:23:00 20.7. 0.11 -2.08 2.88 2.2 
4/25/2012 13:24:00 20.45 0.69 1.57 2.24 15.94 
4/25/2012 13:25:00 '20.33 0.51 2.8 1.98 195.08 . 
4/25/2012 13:26:00 20.21 0.71 5.58 4.18 128.55. 
4/25/2012 13:27:00 20.13 0.87 25.21 2.28 37.73 
4/25/2012 13:28:00 20.04 0.9 15.97 1.83' 39.79 
4/25/2012 13:29:00 20.36 0.77 5.45 '1.73 49.52 
4/25/2012 13:30:00 20.19 0.64 3.03 1.75 110.46 
4/25/2012 13:31:00 20.19 0.79 11.23 1.74 59.67 
4/25/2012 13:32:00 20.1 0.94 5.32 1.7 71.73 . 

• 4/25/2012 .:oo_ 20.13 0.92 12.69 • 46.85 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 13:00:00 

Run ID: RUN2 Start Date: 04/25112 

Date Time 02 C02 co THC NOx 
4/25/2012 13:34:00 20.65 0.15 6.94 18.6 24.61 
4/25/2012 13:35:00 20.52 0.48 2.33 25.02 2.09 
4/25/2012 13:36:00 20.19 0.77 3.84 3.3 90.23 

. 4/25/2012 13:37:00 20.15 0.74 9.63 1.76 110.41 
4/25/2012 13:38:00 20.08 0.96 4.35 1.69 140.8 
4/25/2012 13:39:00 20.1 0.98 9.69 1.68 66.52 
4/25/2012 13:40:00 20.18 0.84 21.49 2.04 51.61 
4/25/2012 13:41:00 20.3 0.49 40.73 3.42 38.15 
4/25/2012 13:42:00 20.11 0.88 10.76 1.93 118.32 
4/25/2012 13:43:00 20.5 0.36 3.08 1.9 35.2 
4/25/2012 13:44:00 20.56 0.43 

( 
2.72 . 2.04 10.21 

4/25/2012 13:45:00 20.66 0.19 0.74 3.32 39.45 
4/25/2012 \13:46:00 20.73 0.16 -0.18 2.51 -2.62 
4/25/2012 13:47:00 20.7 0.12 -4.8 1.83 -3.93 
4/25/2012 13:48:00 20.18 0,81 26.99 3.42 42.22 
4/25/2012 13:49:00 20.16 0.88 32.61 3.34 98.06 
4/25/2012 13:50:00 20.29 0.78 14.54 3.2 64.95 
4/25/2012 13:51:00 20.29 0.77 5.69 3:34 113.97 
4/25/2012 13:52:00 20.14 0.54 8.57 3.81 80.3 
4/25/2012 13:53;00 20.12 0.89 22.91 2.1 37.26 
4/25/2012 13:54:00 20.14 0.91 17.09 1.66 34.41 
4/25/2012 13:55:00 20.39 0.66 17.18 1.68 35.28 
4/25/2012 13:56:00 20.24 0.71 59.51 1.71 53.43 
4/25/2012 13:57:00 20.1 0.85 13.19 1.61 141.15 
4/25/2012 13:58:00 20. 0.97 3.36 1.62 104.02 
4/25/2012 13:59:00 20.28 0.87 1.92 1.54 49. 
4/25/2012 14:00:00 20.4 0.42 0.24 1.63 156.57 
4/25/2012 14:01:00 20.12. 0.91 8.41 3.48 82.2 
4/25/2012 14:02:00 20.07 0.97 20.84 3.66 44.04 
4/25/2012 14:03:00 20.26 0.86 17.59 3.3 12.32 
4/25/2012 14:04:00 20.26 0.81 22.85 3.25 29.93 
4/25/2012 14:05:00 20.3 0.61 4.63 3.71 78.86 
4/25/2012 14:06:00 20.49 0.45 4.19 3.91 29.23 



AVERAGED CEM DATA Job Number: 49064 Start Time: 13:00:00 
Run ID: RUN2 Start Date: 04125112 

Date Time 02 C02 co THC NOx 
4/25/2012 14:07:00 20.54 0.33. 4.71 4.25 28.33 
4/25/2012 14:08:00· 20.34 0.6 2.32 3.93 24.62 
4/25/2012 14:09:00 20.3 0.58 3.84 4.94 107.54 
4/25/2012 14:10:00 20.12 0.86 3.77 4.45 223.22 
4/25/2012 14:11:00 20.12 0.89 13. 2.68 38.53 
4/25/2012 14:12:00 . 20.07 0.88 10.82 1.82 32.37 
4/25/2012 14:13:00 20.35 0.6 6.63 1.74 42.68 
4/25/2012 14:14:00 20.24 0.63 15.03 1.73 39.48 
4/25/2012 14:15:00 20.13 0.8 5.35 1.68 159.21 
4/25/2012 14:16:00 20.08 0.99 2.69 1.74 117.87 
4/25/2012 14:17:00 20.09 0.93 1.44 1.69 70.32 
4/25/2012 14:18:00 20.4 0.61 0.83 1.73 75.4 
4/25/2012 14:.19:00 20.22 0.64 3.59 28.71 83.96 
4/25/2012 14:20:00 20.15 0.89 2.6 4.07 173.88. 
4/25/2012 14:21:00 20.08 1.02 2.87 2.3 85.96 
4/25/2012 14:22:00 20.65' 0.19 -0.64 1.47 46.33 . 
4/25/2012 ·14:23:00 20.75 0.2,. -1.17 1.45 -0.8 
4/25/2012 14:24:00 20.75 0.14 -4.89 1.46 -2.1 
4/25/2012 14:25:00 20.73 0.14 -0.8 . 1.48 -2.51 
4/25/2012 14:26:00 20.78 . 0.08 -1.51 1.39 -5.16 
4/2.5/2012 14:27:00 20.73 0.12 -1.5 6.72 -3.61 . 
4/25/2012 14:28:00 20.24 0.81 2.85 12.89 11.23 
4/25/2012 14:29:00 20.26 0.75 6.19 3.52 119;86 
4/25/2012 14:30:00 20.3 0.37 16.99 . 3.9 61.7 J 

4/25/2012 14:31:00 20.54 0.41 3.72 3.83 27.94 
4/25/2012 14:32:00 20.14 0.93 6.68 3.78 108.5 
4/25/2012 14:33:00 20.4 0.6 3.23 3.61 55.68 
4/25/2012 14:34:00 20.44 0.36 0.59 4.52 90.93 
4/25/2012 14:35:00. 20.5 0.35 0.72 4.61 34.16 
4/25/2012 14:36:00 20.15 0.82 8.39 4.46 53.76 
4/25/2012 14:37:00 20.24 0.82 7.55 4.06 25.69 
4/25/2012 14:38:00 20.37 0.5 5.87 4.36 65.59 
4/25/2012 

.• :00 
20.28 0.59 2.32 •• 100.16 • 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 13:00:00 -· Run ID: RUN2 Start Date: 04125112 

Date Time 02 C02 co THC .NOx 
4/25/2012 14:40:00 20.7 0.12 -0.27 3.92 5.75 
4/25/2012 14:41:00 19.77 1.41 28.14 3.37 21.24 
4/25/2012 14:42:00 20.46 0.4 12.31 3.6 43.55 
4/25/2012 14:43:00 20.24 0.7 13.43 2.18 47.29 
4/25/2012 14:44:00 20.35 0.71 2.15 1.9 12.98 
4/25/2012 14:45:00 20.26 0.7· 

~ 

0.85 2.12 90.2 
4/25/2012 14:46:00 20.26 0.58 8.62 3.92 52.43 
4/25/2012 14:47:00 20.07 0.96 5.86 3.86 87.55 
4/25/2012 14:48:00 20.13 0.91 3.74 2.8 111.61 
4/25/2012 14:49:00 20.67 0.15 --1.53 2.22 54.28 

. 4/25/2012 14:50:00 20.71 0.16 -0.93 2.17 1.09 
4/25/2012 14:51:00 20.71 0.11 -2.26 2.14 -2.35 
4/25/2012 14:52:00 20.73 0.14 -2.66 1.81 - -3.92 
4/25/2012 14:53:00 20.74 0.13 -0.8 1.55 -3.68 
4/25/2012 14:54:00 20.74 0.08 -3.58 1.57 -3.86 
4/25/2012 14:55:00 20.66 0.08 -0.82 1.13 -4.32 
4/25/2012 14:56:00 20.79 0.07 -2.43 1.97 -3.1 
4/25/2012 14:57:00 20.24 0.76 12.77 5.75 17:11 
4/25/2012 14:58:00 20.4 0.64 5.46 3.76 29.1'6 
4/25/2012 14:59:00 20.32 0.6 -2.01 4.21 68A3 
4/25/2012 15:00:00 20.24 0.75 1.77 4.08 84.21 
4/25/2012 15:01:00 20.15 0.86 3.06 2.48 74.02 
4/25/2012 15:02:00 20.14. 0.88 6.18 2.43 37.97 
4/25/2012 ~5:03:00 20.34 0.75 4.76 2.37 40.88 
4/25/2012 15:04:00 20.35 0.4 4.11 2.45 81.42 
4/25/2012 15:05:00 20.52 0.34 2.42 2.88 46.88 
4/25/2012 15:06:00 20.15 0.85 5.1 3.21 54.07 
4/25/2012 15:07:00 20.27. 0.79 9.26 3.05 26.86. 
412512012 15:08:00 20.37 0.41 13.1 2.6 45.7 
4/25/2012 15:09:00 20.22 0.7 . 30.44 2.59 35.12 
4/25/2012 15:10:00 20.68 0.17 0.07 2.47 3.32 

. 4/25/2012 15:11:00 20.13 0.95 0.51 
. 
2.53 69.33 

4/25/2012 15:12:00 20.54 0.4 0.74 2.39 24.16 



AVERAGED CEM DATA Job Number: 49064 Start Time: 13:00:00 
Run ID: RUN2 Start Date: 04125112 

Date Time 02 C02 co THC NOx 
4/25/2012 15:13:00 20.67 0.12 -0.27 2.46 37.75 
4/25/2012 15:14:00 20.71 0.09 -1.02 2.37 -1.17 
4/25/2012 . 15:15:00 20.55 0.09 -2.86 2.51 -1.38 
4/25/2012 15:16:00 20.73 0.09 -1:52 2.5 -2.36 
4/25/2012 15:17:00 20.74 0.23 -0.6~ 6.57 -5.3 
4/25/2012 15:18:00 20.35 0.51 1.08 17.13 8.72 
4/25/2012 15:19:00 20.41 0.46 2.26 4.02 158 .. 3 
4/25/2012 15:20:00 20.54 0.41 0.21 3.61 6:78 
4/25/2012 15:21:00 20.35 0.47 1.63 4.3 87.29. 
4/25/2012 15:22:00 20.19 0.87 3.03 4.35 55.8 
4/25/2012 15:23:00 20.14 0.86 17.82 4.43 43.17 
4/25/2012 .15:24:00 20.2 0.87 11.25 3.64 22.61 
4/25/2012 15:25:00 20.31. 0.65 6.43 2.85 68.52 
4/25/2012 15:26:00 - 20.35 0.46 5.35 2.69 52.46 
4/25/2012 15:27:00 20.16 0.93 13.39 4.21 35.75 
4/25/2012 15:28:00 20.14. 0.89 9.49 4.42 59.24 
4/25/2012 15:29:00 20.54 0.47 -2.35 4.04 26.9 
4/25/2012 15:30:00 20.27 0.69 1.05 4.6 125.12 
4/25/2012 15:31:00 20.49 0.58 2.14 3.84 10.36 
4/25/2012 15:32:00 20,33 0.46 8.79 4.48 43.46 . 
4/25/2012 15:33:00 20.1 0.9 6.79 2.99 38.51 
4/25/2012 15:34:00 20.57 0.3 0.24 2.64 12.02 
4/25/2012 15:35:00 20.41 0.65 3.45 3.16 37.27 
4/25/2012 15:36:00. 20.31 0.54 3.65 4.47 61.71 
4/25/2012 15:37:00 20.19 0.73 0.1 3.46 8.37 
4/25/2012 15:38:00 20.3 0.61 3.48 3.11 59.02 
4/25/2012 . 15:39:00 20.26 0.63 12.7 3.62 61.51 
4/25/2012 15:40:00 20.53 0.4 1.98 3.23 28.28 
4/25/2012 15:41:00 20.19 0.91 6.29 '3.36 65.85 
4/25/2012 15:42:00 •20.38 0.72 10.56 3.42 71.42 
4/25/2012 15:43:00 20.46 0.38 25.89 2.87 38.27 
4/25/2012 15:44:00 20.57 0.34 4.08. 2.75 -0.31 
4/25/2012 .:00 20.18 0.76 4.5 • 98.93 • 



.., 

• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 13:00:00 

Run ID: RUN2 Start Date: 04/25112 

Date Time 02 C02 co ·THC NOx 
4/25/2012 15:46:00 20.17 0.86 3.1 2.82 123.43 
4/25/2012 15:47:00 20.19 0.89 2.01 2.89 42.98 
4/25/2012 15:48:00 20.25 0.89 2.97 2.78 66.47 
4/25/2012 15:49:00 20.39 0.37 -1.67 2.66 103.61 
4/25/2012 15:50:00 20.15 0.91 3.92 2.67 110.63 
4/25/2012 15:51:00 20.09 0.9 3.52 2.73 75.1 
4/25/2012 15:52:00 20.2 0.97 - 2.6 2.68 27.54 
4/25/2012 15:53:00 20.42 0.62 7.84 2.66 42.49 
4/25/2012 15:54:00 20.22 0.7 10.05 2.82 41.26 
4/25/2012 -15:55:00 20.14 0.96 2.83 2.76 140.25 
4/25/2012 15:56:00 20.53 0.33 0.38 2.78 42.8 
4/25/2012 15:57:00 20.47 0.63 2.41· 2.77 21.5 
4/25/2012 15:58:00 20.27 0.67 9.46 3.21 43.43 
4/25/2012 15:59:00 20.1 0.84 15.31 3.69 33.54 
4/25/2012 16:00:00 20.07 0.98 6.02 4.37 74.48 
4/25/2012 16:01:00 20.13 0.84 5.76 4.3 37.32 
4/25/2012 16:02:00 20.56 0.22 1.32 4.77. 168.33 
4/25/2012 16:03:00 20.72 0.12 -4.0~ 4.4 1.33 
4/25/2012 16:04:00 20.75 0.13 -1.3 4.06 -1.38 
4/25/2012 16:05:00 20.73 0.12 . -2.26 3.79 -1.41 
4/25/2012 16:06:00 20.73' 0.12 -4.79 3.1 -3.99 
4/25/2012 16:07:00 20.72 0.21 -0.6 6.18 -3.21 
4/25/2012 16:08:00 20,44. 0.33 0.29 5.13 34.37 
4/25/2012 16:09:00 20.14 0.89 2.07 ~- 4.88 64.21 
4/25/2012 16:10:00 20.2 0.78 0 10.16 4.25 27.03 
4/25/2012 16:11:00 20.47 0.35 9.64 4.04 36.18 
4/25/2012 16:12:00 20.19 0.81 11.27 '4.25 39.16 
4/25/2012 16:13:00. 20.68 0.13 -1.38 3.93 5.26 
4/25/2012 16:14:00 20.12 0.85 7.13 2.46 44.51 
4/25/2012 16:15:00 20.17 0.94 5.85 2.27 25.46 
4/25/2012 16:16:00 20.45 0.55 1.82 2.21 55.74 
4/25/2012 16:17:00 20.26 0.69 4.65 2.39 52.82 
4/25/2012 16:18:00 20.17 0.87 3.71 2.43 133.65 



AVERAGED CEM DATA Job Number: 49064 Start Time: 13:00:00 
Run ID: RUN2 Start Date: 04125112 

Date Time 02 C02 co THC NOx 
4/25/2012 16:19:00 20.54 0.37 0.23 2.34 34.09 
4/25/2012 16:20:00 20.34 0.86 1.84 3.06 26.26 
4/25/2012 16:21:00 20.5 0.26 -0.07 2.82 115.92 
4/25/2012 16:22:00 20.72 0.12 -3.96 2.54 4.13 
4/25/2012 16:23:00 20.09 0.9 25.93 2.42 32.55 
4/25/2012 16:24:00 20.25 0.79. 10.01 3.39 19.75 
4/25/2012 .16:25:00 20.27 0.8 2.1 3.46 71.44 
4/25/2012 16:26:00 20.35 0.45 -1.3 2.3 111.33 
4/25/2012 16:27:00 20.15 0.75 1.61 2.33 67.72 
4/25/2012 16:28:00 20.1 0.97 5.49 2.35 54.17 
4/25/2012 16:29:00 20.15 0.88 1.43 2.31 32. 
4/25/2012 16:30:00 20.22 1. 2.07 2.33 63.32 
4/25/2012 16:31:00 20.35 0.43 1.18 2.26 68.99 
4/25/2012 16:32:00 20.16 0.82 -0.67· 2.3 101.06 
4/25/2012 16:33:00 20.05 0.94 1.7 3.74 118.84 
4/25/2012 16:34:00 20.39 0.77 0.88 3.53 45.7 
4/25/2012 16:35:00 20.39 0.46 -2.36 2.22 91.15 

Average Value: 20.33 0.62 6.31 3.42 53.94 
Corrected Average: 20.59 .63 6.58 3.19 57.59 

• , • • 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 08:15:00 

Run ID: RUN3 Start Date: 04126112 . 
Date Time 02 C02 co THC NOx 

4/26/2012 08:16:00 20.57 0.36 0.48 20.78 -2.98 
4/26/2012 08:17:00 20.07 0.78 3.88 1.5 73.43 
4/26/2012 08:18:00 20.09 0.93 11.07 1.66 38.1 
4/26/2012 08:19:00 20.41 0.4 8.77 1.77 29.34 
4/26/2012 .08:20:00 20.03 0.99 6.65 2. 36.17 
4/26/2012 08:21:00 20.05 0.96 8.8.2 2.12 45.32 
4/26/2012 08:22:00 20.15 0.86 10.19 2.13 38.72 
4/26/2012 08:23:00 20.16 0.86 6.37 1.63 108.22 4/26/2012 08:24:00 20.03 1. 7.46 1.19 56.0~ 
4/26/2012 08:25:00 20.29 0.47 2.4 1.28 11.6. 
4/26/2012 08:26:00 20.02 1. 7.3 1.79 50.36 
4/26/2012 08:27:00 20.6 0.22 0.39 1.48 20.55 4/26/2012 08:28:00 20.04 0.93 7.84 1.45 55.37 
4/26/2012 08:29:00 19.97 0.99 2.36 1.52 103.94 
4/26/2012 08:30:00 19.99 1.02 . 1.8 1.48 134.69 
4/26/2012 08:31:00 20.01. 1.02 1.29 1.3 84.1 
4/26/2012 08:32:00 20.31 0.55 -3.15 1.23 49.76 
4/26/2012 08:33:00 20.21 . 0.62 0.12 1.08 121.67 4/26/2012 08:34:00 20.43 0.43 1.22 1.31 42.47 
4/26/2012 08:35:00 20. 0.98 . 7.04 1.61 88.47 
4/26/2012 08:36:00 20. 1. 16.2 1.76 46.78 
4/26/2012 08:37:00 20.08 1.02 9.5 '1.96 93.2. 
4/26/2012 08:38:00 20.37 0.46 3.63 1.99 108.73 
4/26/2012 08:39:00 20.1 0.96 3.54 1.87 44.94 4/26/2012 08:40:00 20.49 0.24 -0.57 1.68 72.28 
4/26/2012 08:41:00 20.07 0.94 2.28 2.62 46.44 4/26/2012 08:42:00 20.51 0.25 ~ -5.8 2.56 53.28 4/26/2012 08:43:00 20.09 0.86 15.79 1.92 92.78 
4/26/2012 08:44:00 20.01 0.93 8.58 1.34 83.23 4/26/2012 08:45:00 20.05 0.9 17.8 1.1 53.62 
4/26/2012 08:46:00 20.09 0.94 10.89 1.26 31.43 
4/26/2012 08:47:00 20:28 0.59 2.14 1.58 97.68 4/26/2012 08:48:00 20.12 0.77 1.23 1.45 93.75 



AVERAGED CEM DATA Job Number: 49064 Start Time: 08:15:00 
Run ID: RUN3 Start Date: 04126112 

Date Time 02 C02 co THC NOx 
4/26/2012 08:49:00 20 .. 0.95 6.37 1.52 54.91 
4/26/2012 08:50:00 19.95 1.05 4.33 1.56 73.81 
4/26/2012 08:51:00 19,95 1. 10.77 1.57 64.67 
4/26/2012 08:52:00 20.43 0.45 4.13 1.48 48.86 
4/26/2012 08:53:00 20.56 0.25 0.56 1.9 25. 
4/26/2012 08:54:00 20.04 0.95 1.54 1.38 115.68 
4/26/2012 08:55:00 20.49 0.49 0.08 1.2 9.86 
4/26/2012 08:56:00 20.03 0.98 6.32 1.32 72.38 
4/26/2012 . 08:57:00 20.08 0.8 10.53 1.53 38.73 
4/26/2012 08:58:00 20.04 0.9 22.82 1.74 62.91 
4/26/2012 08:59:00 20.4 0.48 13.75 2:17 39.05 
4/26/2012 09:00:00 20. 0.96 7.33 2.15 62.38 
4/26/2012 09:01:00 20.56 0.21 0.89 1.95 30.01 
4/26/2012 . 09:02:00 20. 1.03 6.92 1.89 45.93 
4/26/2012 09:03:00 20.51 0.16 1.26 2.01 7.93 
4/26/2012 09:04:00 20.63 0.15 -2.09 1.42 0.13 
4/26/2012 09:05:00 19.58 1.65 36.08 1.48 24.65 
4/26/2012 09:06:00 20.03 1.02 18.23 1.15 31.91 
4/26/2012 09:07:00 20.42 0.29 2.89 0.95 83.18 
4/26/2012 09:08:00 20. 0.97 10.19 1.68 95.5 
4/26/2012 09:09:00\ 19.99 0.93 21.15 1.42 42.96 
4/26/2012 09:10:00 19.98 0.98 18.29 1.41 64.43 
4/26/2012 09:11:00 20.1 0.91 7.73 1.42 49.72 
4/26/2012 09:12:00 20.2 0.79 3.67 1,51 48.97 
4/26/2012 09:13:00 20.3 0.46 1.25 1.45 120.18 
4/26/2012 09:14:00 20.5 0.31 -0.56 1.33 7.78 
4/26/2012 09:15:00 19.96 0.92 21.11 1.69 47.15 
4/26/2012 09:16:00 20.62 0.17 6.88 1.45 ' 14.01 
4/26/2012 09:17:00 20.02 0.96 3.19 1.23 118.62 
4/26/2012 09:18:00 20.01 0:96 3.4 1.47 82.03 
4/26/2012 09:19:00 20.41 0.39 1.93 1.67 47.53 
4/26/2012 09:20:00 20.09 0.89 4.73 2.17 68.63 
4/26/2012 

.:00 20.58 0.23 3.57 • 38.84 • 



• • • 
AVERAGED CEM DATA Job Number: · 49064 Start Time: 08:15:00 

Run 10: RUN3 Start Date: 04126112 

Date Time 02 C02 co. THC NOx 
4/26/2012 09:22:00 20.29 0.69 4.3 1.85 0.63 
4/26/2012 09:23:00 20.35 0.35 3.69 1.79 135.52 
4/26/2012 09:24:00 20.58 0.16 0.55 1.82 4.13 
4/26/2012 09:25:00 20.04 0.88 2.4 1.23 74.3 
4/26/2012 09:26:00 20.12 0.8 12.63 1.31 46.13 
4/26/2012 09:27:00 20.17 0.83 6.74 1.1 24.81 
4/26/2012 09:28:00 20.07 0.89 6.17 1.03 47.59 
4/26/2012 09:29:00 20.42 0.32 0.5 1·.38 99.51 

. 4/26/2012 09:30:00 20.06 0.9 1.55 1.41 110.06 
4/26/20.12 09:31:00 20.04 0.91 . 1.26 1.43 135.24 
4/26/2012 09:32:00 20.06• 0.93 1.3 1.54 110.67 
4/26/2012 09:33:00 20. 0.95 3.95 1.49 125.44 
4/26/2012 09:34:00 20.13 0.9 4.19 1.73 54.12 
4/26/2012 09:35:00 20.02 0.92 11.64 1.53 154.37 
4/26/2012 09:36:00 20.36 0.41 14.64 1.28 49.04 
4/26/2012 09:37:00 20.32 0.55 4.61 1.48 26.72 
4/26/2012 09:38:00 20.12 0.76 5.25 1.5 78.51 
4/26/2012 09:39:00 20.55 0.35 -0.43 1.16 5.3 
4/26/2012 09:40:00 20.11 0.78 2.28 1.15 76.31 
4/26/2012 09:41:00 20.45 0.42 4.31 1.62 43.94 
4/26/2012 09:42:00 20.3 0.55 11.25 2.21 44.97 
4/26/2012 09:43:00 20.55 0.23 5.22 1.41 57.69 
4/26/2012 09:44:00 20.69 0.12 0.86 2.42 5.89 
4/26/2012 09:45:00 20.2 0.83 3.8 1.48 25.17 
4/26/2012 09:46:00 20.21 0.82 3.38 1.28 55.97 
4/26/2012 09:47:00 20.17 0.71 3.18 1. 108.75 
4/26/2012 09:48:00 20.21 0.7 10.34 0.91 36.8 
4/26/2012 09:49:00 20. 0.8 4.18 0.76 75.68 
4/26/2012 09:50:00 20.13 0.78. 1.6 0.7 100.22 
4/26/2012 09:51:00 19.99 0.89 1.76 0.68 97.24 
4/26/2012 09:52:00 20.09 0.88 1.79 0.64 59.01 
4/26/2012 09:53:00 20.19 0.86 0.33 0.64 41.2 
4/26/2012 09:54:00 20.2 0.75 0.4 0.59 122.2 



AVERAGED CEM DATA Job Number: 49064 Start Time: 08:15:00 
Run ID: RUN3 Start Date: 04126112 

Date Time 02 C02 co THC NOx 
4/26/2012 09:55:00 19.97 0.96 2.23 0.59 92.96 
4/26/2012 09:56:00 20.24 0.51 1.25 0.59 99.31 
4/26/2012 09:57:00 20.38 0.52 2.04 1.07 60.61 
4/26/2012 09:58:00 20.11 0.92 3.73 1.31 71.33 
4/26/2012 09:59:00 20.64 0.18 -1.65 0.97 5.66 
4/26/2012 10:00:00 20.02 0.98 1.62 1.05 62.73 
4/26/2012 10:01:00 20.03 0.92 3.87 1.23 138.44 
4/26/2012 10:02:00 20.12 0.85 31.56 1.34 43.41 
4/26/2012 10:03:00 20.4 0.41 11.12 1.38 40.76 
4/26/2012 10:04:00 20.04 0.92 5.97 1.76 89.47 
4/26/2012 10:05:00 20.57 0.2 1.94 1.77 50.29 
4/26/2012 10:06:00 20.07 0.9 7.94 1.72 35.03 
4/26/2012 10:07:00 20.55 0.2 4.19 1.47 37.2 
4/26/2012 10:08:00 20.15 0.81 4.45 1.52 106.63 
4/26/2012 10:09:00 20.03 0.9 3.27 1.18 130.49 
4/26/2012 10:10:00 20.29 0.71 0.7 1.3 79.51 
4/26/2012 10:11:00 20.29 0.45 0.54 1.21 r 112.31 
4/26/2012 10:12:00 20.08 0.9 3.03 1.24 70.17 
4/26/2012 10:13:00 20.07 0.9 3.01 1.37 118.65 
4/26/2012 10:14:00 20.08 0.91 1.85 1.36 78.21 
4/26/2012 10:15:00 20.14 0.79 2.64 /' 1.44 92.81 
4/26/2012 10:16:00' 19.98 0.96 5.04 1.36 108.6 
4/26/2012 10:17:00 20.23 0.54 -2.28 1.07 142.35 
4/26/2012 10:18:00 20.44 0.38 3.23 1.58 42.12. 
4/26/2012 10:19:00 20.07 0.93 16.86 1.4 20.65 
4/26/2012 10:20:00 20.55 0.23 12.81 1.86 18.8 
4/26/2012 10:21:00 20. 0.98 6.92 2.08 54.01 
4/26/2012 10:22:00 19.99 1. 4.64 1.9 105.93 
4/26/2012 10:23:00 20.09 0.93 11.5 2.9 55.8 
4/26/2012 10:24:00 20.31 . 0.43 10.24 2.31 29.11 
4/26/2012 10:25:00 20.25 0.76 7.82 2.1 22.63 
4/26/2012 10:26:00 20.37 0.4 7.95 2.65 49.15 
4/26/2012 10:27:00 • 20.17 0.81 5.76 • 1.49 • 



• • • 
AVERAGED CEM DATA Job Number: 49064 Start Time: 08:15:00 

Run ID: RUN3 Start Date: 04/26112 

Date Time 02 C02 co THC NOx 
4/26/2012 10:28:00 20.45 0.29 5.66 1.68 55.78 
4/26/2012 10:29:00 20.22 0.71 1.91 1.78 2.7 
4/26/2012 10:30:00 20.13 0.83 2.68 1.4 82.71 
4/26/2012 10:31:00 20.29 0.49 -1.31 1.4 140.98 
4/26/2012 10:32:00 20.1 0.87 0.89 1.41 121.37 
4/2q/2012 10:33:00 20.21 0.87 1.28 1.44 14.62 
4/26/2012 10:34:00 20. 0.94 4.37 1.45 57.81 
4/26/2012 10:35:00 20.21 0.68 0.76 1.52' 82.36 
4/26/2012 10:36:00 20.01 0.84 1.44 1.59 97.41 
4/26/2012 10:37:00 20.11 0.75 2.94 1.43 94.7 
4/26/2012 10:38:00 20.03 0.96 - 1.96 1.3 '79.32 
4/26/2012 10:39:00 20.37 0.4 1.2 1.37 55.02 
4/26/2012 10:40:00 20.42 0.5 1.71 1.86 25.88 
4/26/2012 10:41:00 20.2 0.6 1.99 1.76 109.51 
4/26/2012 10:42:00 20.34 0.68 -0.94 1.71 . 10.82 
4/26/2012 10:43:00 19.93 . 1.06 2.18 1.57 114.02 
4/26/2012 10:44:00 -20.24 0.54 1.94 1.53 102.69 
4/26/2012 10:45:00 20.43 0.39 6.8 2.17 42.52 
4/26/2012 10:46:00 20.07 0.89 7.83 2.65 88.52 
4/26/2012 10:47:00 20.59 0.2 4.02 2.24 14.19 
4/26/2012 10:48:00 19.98 0.93 8.22 2.18 77.6 
4/26/2012 10:49:00 20.61 0.17 1.28 1.45 40.44 
4/26/2012 10:50:00 20.31 0.72 0.18 1.18 2.17 
4/26/2012 10:51:00 20.08 0.81 0.82 1.08 119.21 
4/26/2012 10:52:00 20.3 0.48 1.47 0.81 76.63 
4/26/2012 10:53:00 20. 0.94 2.83 1.47 62.78 
4/26/2012 10:54:00 20.03 0.93 1.67 1.45 113.91 
4/26/2012 10:55:00 20.19 0.81 8.99 1.5 34.94 
4/26/2012 10:56:00 20.01 0.94 15.68 1.61 46.71 
4/26/2012 10:57:00 20.36 0.42 0.99 1.62 124.23 
4/26/2012 10:58:00 19.99 0.97 2.93 1.47 93.01 
4/26/2012 10:59:00 20.04 0.87 1.22 1.33 106.28 
4/26/2012 11:00:00 20. 0.97 6.62 1.26 49.81 



AVERAGED CEM DATA Job Number: 49064 Start Time: 08:15:00 
Run ID: RUN3 Start Date: 04/26112 

Date Time 02 C02 co THC NOx 
4/26/2012 11:01:00 20.04 0.92 2.82 1.02 89.31 
4/26/2012 11:02:00 20.43 0.43 0.87 1.04 62.84 
4/26/2012 11:03:00 20.61 0.19 0.43 1.72 26.21 
4/26/2012 11:04:00 20.53 0.33 0.77 / 1.62 1.22 
4/26/2012 11:05:00 19.96 0.93 14.17 1.93 51.57 
4/26/2012 11:06:00 19.95 0.9 8.07 1.83 120.73 
4/26/2012 11:07:00 20. 0.95 6.48 2.69 112.82 
4/26/2012 11:08:00 20.4 0.43 2.75 2.23 67.53 
4/26/2012 11:09:00 20.08 0.98 7.29 2.2 46.65 
4/26/2012 11:10:00 20.61 0.19 0.75 1.42 22.48 
4/26/2012 11:11:00 20.09 0.9 6.88 1.23 24.17 
4/26/2012 11:12:00 20.53 0.18 1.88 0.92 19.57 
4/26/2012 11:13:00 20.12 0.86 1.24 1.26 86.39 
4/26/2012 11:14:00 20.04 0.89 5.17 1.56 75.81 
4/26/2012 11:15:00 20.22 0.82 6.88 1.35 29. 
4/26/2012 11:16:00 20.43 0.29 3.64 1.39 56.95 
4/26/2012 11:17:00 20.03 0.92 2.25 1.5 44.68 
4/26/2012 •11:18:00 19.97 0.9 1.49 1.8 115.67 
4/26/2012 11:19:00 20.04- 0.97 4.51 1.61 75.39 
4/26/2012 11:20:00 .20.17 0.88 3.95 1.43 38.85 
4/26/2012 11:21:00 20. 0.95 4.87 1.32 110.81 
4/26/2012 11:22:00 20.35 0.38 2.26 0.99 82.45 
4/26/2012 11:23:00 20.49 0.31 1.16 1.12 31.88 
4/26/2012 11:24:00 20.04 0.96 2.61 1.61 64.53 
4/26/2012 11:25:00 20.57 0.18 -1.16 1.62 37.41 
4/26/2012 11:26:00 19.88 0.96 2.61 1.81 62.51 
4/26/2012 11:27:00 19.98 0.97 4.19 2. 110.23 
4/26/2012 11:28:00 20.08 0.86 .2.58 2.16 127.26 
4/26/2012 11:29:00 20.29 0.44 4.08 2.6 98.47 
4/26/2012 11:30:00 20.08 0.93 4.41 2.87 37.73 

Average Value: 20.2 0.71 5. 1.64 65.22 
Corrected Av.e: 20.48 .68 5.36 • 68.02 • 
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• 
Calibration Records 

• 

• 
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Reference Method 
Instrumental Measurement System Data 

' ' 



• 

Pretest Verifications 

• 

• 



• 

• 

•• 

Analyzer. Response Time 

Pollutant co 

Analyzer Serial No. 

Date 4/24/2012 Time 

Upscale Response 

Run 1 ·46 seconds 

Run 2 46 seconds 

Run3 48 seconds 

Average 47 seconds 

Pollutant 

Analyzer Serial No . 

Date Time 

Upscale Response 

Run 1 second~ 

· Run2 seconds 

Run3 seconds 

Average seconds 

I:\Gen·Oynamks.3374\49064.Bidg3·Source-Em\N·D\Field Oala\Buildln~ 3 CEMS O;tta\Bulldfng3_relponseUme.xJ~ 

1300 

Run 1 

Run 2 

Run3 

Average 

Run 1 

Run2 

Run3 

Average 

Analyzer I.D. CAl Model 600 

High Span Gas 454 

Downscale Response 

47 seconds 

48 seconds 

46 seconds 

47 seconds 

Analyzer I.D. --------'-

High Span Gas_· ______ _ 

Downscale Response 

seconds ------------------
seconds ------------------
seconds ------------------
seconds 

.O'BRIEN 6 Gl~RE 



N02 Converter Effic~ency 

Plant l.D. General Dynamics 

Source l.D Building 3 

Pollutant N02 

Analyzer Serial No. 0611616411 

Date 4/26/2012 Time 

Analyzer 
Cylinder Value Response 

(ppm) (ppm) 

Nitrogen Dioxide 
45.0 44.7 

Gas 

Cylinder ID CC313844 

Converter Efficiency = Analyzer Response X 100 
Cylinder Value 

720 

I:\Gen·Dynamlcs.3374149064.Bidg3-5ource-Em\N·D\Fleld Oalal!luildlng 3 CEMS Oala\42612_Buildl09 3_N02 converter efficlency.J<Isx 

Project No. 49064 

Personnel BAG 

Analyzer 1.0. Thermo Model 42i 

Span Value 500 

Test Method 7E 

Converter 
Efficiency Converter Check 

(%) Pass/Fail 
>90% 

99.3 PASS 

• 

• 

•• 



• 

• 

• 

N02 Converter Efficiency 

Plant J.D. General Dynamics 

Source I.D Building 3 

Pollutant N02 

Analyzer Serial No. 0611616411 

Date 4/25/2012 Time 

Analyzer 
Cylinder Value Response 

(ppm) (ppm) 

Nitrogen Dioxide 
45.0 45.4 

Gas 

Cylinder ID CC313844 

Converter Efficiency= Analyzer Response X l 00 
Cylinder Value 

715 

Convetter 
Efficiency 

(%) 
>90% 

100.9 

I:\Gen-Oynamics.337414~.Bidg3-Soun:e-Em\N·OIFicld Oata\Buildlng 3 CEMS Oala\42512_Building 3_N02 conve~er elfJCioncy.xlsx 

Project No. 49064 

Personnel BAG 

Analyzer I.D. Thermo Model 42i 

Span Value 500 

Test Method 7E 

Converter Check 
Pass/Fail 

PASS 

O'BRIEN 6 G~RE 



• 

On-site Daily Analyzer Calibrations 

•• 

• 



• • 
DAILY CALIBRATION REPORT Start Time: 07:15:35 Methods: 3A, 6C, 7E and 10 
Date: 412512012 End Time: 08:30:05 Job Number: 49064 

Span Mid-Gas Analyzer Analyzer Zero Mid System Param Value Standard Zero Response Mid Response Cal Error Cal Error Zero Response 
02 21 11.98 -0.02 12.02 -0.1% 0.2% 0.15 

C02 18 8.75 -0.08 8.86 -0.4% 0.7% 0.05 co 454 248.50 0.16 247.86 0.0% -0.1% -0.6 
THC 17 8.00 N/A N/A -1.0% -1.9% -0.18 
NOx 500 251.00 -0.96 250.92 -0.2% 0.0% -1.85 

Calibration Error = 100% x (Analyzer Response- Cylinder Gas Standard Value) I (Span Value) 
System Bias = 100% x (System Response- Analyzer Response) I (Span Value) 
For THC Measurements: 
Calibration Error= 
System Bias = 

100% x (System Response- Cylinder Gas Standard Value) I (Cylinder Gas Standard Value) 
100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

System 
Mid Response 

12. 

8.67 

242.29 

7.85 

244.93 

• 
System System 

Zero Bias Mid Bias 

0.8% -0.1% 

0.7% -1.1% 

-0.2% -1.2% 

-1.0% -0.9% 

-0.2% -1.2% 



DAILY CALIBRATION REPORT 
Date: 412612012 

Start Time: 07:07:11 

End Time: 07:38:09 

Methods: 3A, GC, 7E and 10 

Job Number: 49064 

Span 

Param Value 

02 21 

C02 18 

co 454 

THC 17 

NOx 500 

Calibration Error = 
System Bias = 

Mid-Gas Analyzer 
Standard Zero Response 

11.98 0 

8.75 0.02 

248.50 -0.52 

8.00 N/A 

Analyzer 
Mid Response 

11.97 

8.72 

248.87 

N/A 

,Zero 
Cal. Error 

0.0% 

0.1% 

-0.1% 

-0.6% 

Mid 

Cal Error 

0.0% 

-0.1% 

0.1% 

-0.3% 

251.00 -2.87 250.72 -0.6% -0.1% 

100% x (Analyzer Response- Cylinder Gas Standard Value) I (Span Value) 

100% x (System Response- Analyzer Response) I (Span Value) 

For THC Measurements: 

System 
Zero Response 

0.13 

0.03 . 
-0.28, 

-0.11 

-2.12 

Calibration Error= 100% x (System Response- Cylinder Gas Standard Value) I (Cylinder Gas Standard Value) 
System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

• • 

System 
Mid Response 

11.88 

8.66 

,,244.31 

7.98 

246.12 

System System 

Zero Bias Mid Bias 

0.6% -0.5% 

• 0.1% -0.4% 

0.1% -1.0% 

-0.6% -0.1% 

0.1% -0.9% 

•• 



• 

• 

• 

. Daily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source l.D Building 3 Personnel 

Pollutant 02 Analyzer J.D. 

Analyzer Serial No. T03021 Span Value 

Date 4L25L2012 Time 715" Test Method 

Analyzer Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (%of Span) 
+/- 2% 

Zero Gas . 0 ' -0.02 -0.1 
u 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 11.98 12.02 0.2 
. 

Cylinder ID CC17036 

High Level Gas 
. 

20.95 21.01 0.3 

Cylinder ID CC350224 

Calibration Error· (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias= (System Response.- Anal~zer Response) X 100 
Span Value 

System 
Response 

(ppm or%) 

0.15 

12 

NA 

49064 

BAG 

CAI600 

20.95 

3A 

System 
Bias 

(%of Span) 
+/-5% 

. 0.8 . 

-0.1 

NA 

O'BRIEN 6 GERE 
I:\Gen-Dynamics.3374149064.Bkfg3-Sourc:e-Em\N·Diflekf Dala\Bui~lng 3 CEMS Data\42512_Bu/ld/ng 3 Cal.xtsx 



Daily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source I.D Building 3 Personnel 

Pollutant C02 Analyzer I.D. 

Analyzer Serial No. T03021 Span Value 

Date 4L25L2012 Time 715 Test Method 

Analyzer Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (%of Span) 
+L- 2% 

Zero Gas 0 -0.08 -0.4 

Cylinder ID 

Low Level Gas 

GYJinder ID 

Mid Level Gas 8.75 8.86 0.6 

Cylinder ID CC17036 

High Level Gas 17.83 17.95 '0.7 

Cylinder ID CC350224 

Calibration Error (Analyzer Response- Cylinder Value) X 100 
Span Value 

Sy~tem B~as = (System Response- Analyzer Response) X 100 
Span Value 

System 
Response 

(ppm or%) 

0.05 

8.67 

NA 

49064 

BAG 

CAI600 

17.83 

3A 

System 
Bias 

(%of Span) 
+/-5% 

0.7 

-1.1 

NA 

I:\Gen·Oynamlcs.3374149064.Bidg3-Source.EmiN·OIField Oala\Building 3 CEMS Oala\42512_Building 3 C.l.>dsx 
m D'BAil:N 6 GIERE 

• 

• 

• 



• 

• 

• 

Dai.ly Analyzer Calibration 

Plant J.D. General Dynamics Project No. 

Source I.D Building 3 Personnel 

Pollutant NOx Analyzer J.D. 

Analyzer Serial No. 0611616411 Span Value 

Date 4L25L2012 Time 715 Test Method 

Analyz~r Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (%of Span) 
+/-2% 

Zero Gas •. 0 -0.96 -0.2 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 251 250.92 0.0 
. 

Cylinder ID CC108462 

Higb Level Gas 500 499.4 -0.1 

Cylinder ID CC350213 

Calibration Error: (Analyzer Response- Cylinder Value) · X 100 
Span Value 

System Bias = (Sys~em Re~ponse- Analyzer Response) X 100 
Span Value 

System 
Response 

(ppm or%) 

-1.85 

244.93 

NA. 

49064· 

BAG 

CAI600 

500 

7E 

System 
Bias 

C% of Span) 
+/-5% 

'-0.2 

-1.2 
. 

NA 

. . 
I;\Gen·Dynamlcs.3374\49064.BidgJ.Source·Em\N·DIFiekf Oala\Buildlng 3 CEMS Oala\42512_Build/ng 3 Ca/.xlsx 

~ ~J O'BRIEN 6 GEAE 



Daily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source I.D Building 3 Personnel 

Pollutant co Analyzer J.D. 

Analyzer Serial No. T03021 Span Value 

Date 4/25/2012 Time 715. Test Method 

1. 

Analyzer Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (o/o of Span) 
+1- 2% 

Zero Gas 0 0.16 0.0 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 248.5 247.86 -0.1 

Cylinder ID CC16078 

High Level Gas 454 455.7 0.4 

Cylinder ID CC258411 

Calibration Error (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias = (System Response- Analyzer Response) X 100 
Span Value 

System 
Response 

(ppm or%) 

-0.6 

242.29 

NA 

49064 

BAG 

CAI600 

454 

10 

System 
Bias 

(o/o of Span) 
+/-5% 

-0.2 

-1.2 
' 

NA 

I:\Geo·Dynamlcs.3374149064.Bidg3-SOurce·Em\N·DIField Data\Bulldlng 3 CEMS Dala\42512_Bulldlng 3 Cat.xlsx 
s O'BRIEN 6 GIERE 
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• 

• 



• 

• 
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Daily THC A.nalyzer Calibration 

Plant I.D. General Dynamics 

Source I.D Building 3 

Pollutant THC 

Analyzer Serial No. 

Date 

Zero Gas· 

Low Level Gas 

Mid Level Gas 

High Level Gas 

4L2SL2012 

Cylinder Value 
(ppm or%) 

0 

Time 

System 
Response 

(ppm) 

-0.24 

der 10 cc22no 

14.73 14.7 

inder ID SA4280 

715 

Predicted 
Response 

(ppm) 

4.8 

7.9 

Project No. 

Personnel 

Analyzer 1.0. 

Span Value 

Test Method 

Actual 
Response 

(ppm) 

4.88 

7.85 

Calibration Error' (Actual Response- Predicted Response) X 100 
Calibration Gas 

49064 

BAG 

CAl 300-HFID 

17 

25A 

Calibration 
Error 

(%of Cal. Gas) 

1.0 

-0.3 

Predicteq Value.= [(High Response- Zero Response) X Mid or Low Level Gas] + Zer:o Response 
High Level Gas 

I:\Gen·Dynamk1.3374\49064.BldJl·Sourc~fm\N·D\Field Data\Bul/dln& 3 CEMS Oata\42512_BulfdlnJ3 Cal.xlu: 
(i O'BRIEN 6 GIERE . 



Daily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source I.D Building 3 Personnel 

Pollutant 02 Analyzer !.D. 

Analyzer Serial No. T03021 Span Value 

Date 4L26L2012 Time Test Method 

Analyzer Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (%of Span) 
+/_- 2% 

Zero Gas 0 0 0.0 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 11.98 11.97 0.0 

I 

Cylinder ID CC17036 

High Level Gas 20.95 . 20.89 -0.3 

Cylinder ID CC350224 

Calibration Error (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias = (System Response- Analyzer Response) X 100 
Span Value 

System 
Response 

(ppm or%) 

0.13 

• 

11.88 

NA 

~ 

49064 

BAG 

CAI600 

20;95 

3A 

System 
Bias 

(%of Span) 
+/-5% 

0.6 

-0.4 

NA 

.. O'BRIEN 6 GERE I 

I:\Gon-Oynamlcs.3374149064.Bidg3-SOurce-Em\N.Q\Field Oala\Bulldlng 3 CEMS Oala\42612_Buildlng 3 Ca!.xlsx 

• 

• 

• 



• 

• 

• 

paily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source J.D Building 3 Personnel 

Pollutant C02 Analyzer I.D. 

Analyzer Serial No. T03021 Span Value -

Date 4L26L2012 Time 0 Test Method 

Analyzer Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (%of Span) 
+/-2% 

Zero Gas-, 0 0.02 0.1 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 8.75 8.72 -0.2 
; 

-

Cylinder ID CC17036 

I 
· High Level Gas 17.83 17.97 0.8 

Cylinder ID CC350224 

Calibration Error (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias= (System Response- Analyzer Response) X 100 
Span Value 

J:IGen·Oynamlcs.3374149064.Bidg3-SOUrce-Em\N·D\Field OaJo\Buildlng 3 CEMS Oalai42812_Buildlng 3 Cal.xlsx 

System 
Response 

(ppm or%) 

0.03 

8.66 

NA 
' 

49064 

BAG 

CAI600 

17.83 

3A 

System 
Bias 

(%of Span) 
+/-5% 

0.1 

~o.3 

NA 



Daily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source l.D Building 3 Personnel 

Pollutant NOx Analyzer l.D. 

Analyzer Serial No. 0611616411 Span Value 

Date 4L26L2012 Time 0 ·Test Method 

Analyzer Calibration 
Cylinder Value Response Error 

(ppm or%) (ppm or%) (%of Span) 
+/-2% 

Zero Gas 0 -2.87 -0.6 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 251 250.72 -0.1 

Cylinder ID CC108462 

High Level Gas 500 501.1 0.2 

Cylinder ID CC350213 

Calibration Error (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias = (System Response -Analyzer Response) X 100 . 
Span Value 

System 
Response 

(ppm or%) 

-2.12 

246.12 

NA 

49064 

BAG 

CAI600 

500 

7E 

System 
Bias 

(%of Span) 
+/-5% 

0.2 

·0.9 

NA 

I:\Gen-Dynamlcs.3374i49064.Bidg3-Source.EmW·D\Field Dala\Buildlng 3 CEMS Dala142612_Bulkllng 3 Cal.xlsx 
O'BRIEN E GEAE 
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Daily Analy~er Calibratio,n 

Plant J.D. General Dynamics Project No. 

Source I.D Building 3 Personnel 

Pollutant co Analyzer J.D. 

Analyzer Serial No. T03021 Span Value 

Date 4L26L2012 Time 0 Test Method 

Analyzer Calibration 
Cylinder Value. Response Error 

(ppm or o/o) (ppm or o/o) (%of Span) 
+I- 2% 

Zero Gas 0 -0.52 -0.1 

I Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 248.5 248.87 0.1 

Cylinder ID CC16078 

High Level Gas 454 455.3 0.3 

-
Cylinder ID CC258411 

Calibration Error- (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias = (System Response -Analyzer Response) X 100 
Span Value 

System 
Response 

(ppm or%) 

-0.28 

244.31 

' 

NA 

49064 

BAG 

CAI600 

454 

10 

System 
Bias 

(o/o of Span) 
+/-5% 

0.1 

-1.0 

NA 

O'BRIEN 6 GEAE 
I:\Gen·Dynsmics.3374149004.Bidg3-Source-EmiN-DIField Dala\Bulldlng 3 CEMS Dala\42612_Buildlng 3 Cal.xlsx 



Daily THC Analyzer Calibration 

Plant I.D. General Dynamics 

Source I.D Building 3 

Pollutant THC 

Analyzer Serial No. 

Date 

Zero Gas 

Low Level Gas 

Mid Level Gas 

High Level Gas 

4L26L2012 

Cylinder Value 
(ppm or o/o) 

0 

Time 

System 
·Response 

(ppm) 

-0.11 

der ID SA4280 

0 

Project No. 

Personnel 

Analyzer I.D. 

Span Value 

Test Method 

Predicted 
Response 

(ppm) 

5.1 

8.2 

Actual 
Response 

(ppm) 

4.89 

7.98 

Calibration Error (Actual Response - Predicted Response) X 100 
Calibration Gas 

49064. 

BAG 

CAl 300-HFID 

17 

25A 

Calibration 
Error 

(o/o of Cal. Gas) 

-3.5 

-2.3 

Predicted Value= [(High Response- Zero Response) X Mid or Low Level Gas] + Zero Response 

High Level Gas 

Em 
O'BRIEN 6 Gf.:RE 

I:\Gen·OVnamlcs.3374\49064.Bidcl·Source-Em\N·O\field Dlta\Buildlna3 CEMS 0oJti\42612_Bulldlng 3 Cal.xhx 
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EPA Protocol 
Cylinder Gas Certifications 



• 

• 

• 

DocNumber: 000014879 

Customer & Ortler /uformatlou: 

l'raxnir l>isfl'll.llllion Mid-AIInnlic 
145,Shimersville Rd. 
Bethlehem, PA 18015 
Telephone: (61 0)317-1608 
facsimile: (610) 758-8382 

OBRIEN AND GERE ENGIWMS• 
JOB SITE 
EAST NORRITON PA 194030 

Praxair Order Number: 03323225 
Customer P. 0. Number: 10056170 

Customer Reforeni:e Numbet·: 

Fill Duto: 1218/2011 

Purl N~tmht•r: EV NICOOXE136AS 

J.ol N11mht•r: 917134252 

CJ1i"J" S~·/e & Outltl: AS CGA 590 

Cerlijietl Collceu/r(lt/ou: 
C)lil•kr l'r<ssur< & Vo/uull!: 2000 psig 140 cu. II. 

Expiration Date: 
Cylinder Number: 

8.75 
11.98 

% 

% 

12/17/2014 
CC170306 

CARBON DIOXIDE 
OXYGEN 

Balance NITROGEN 

NIST Traceable 
Analytical Uncertainty: 

:1:1% 
:1:1% 

Certifctttlonluformatiou: Certification Date: 12/17/2011 Term: 36 Months Expiration Date: 12/17/2014 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard If Pressure Is less than 150 PSIG 
PGVP ID#F12011 

. Auaf)'tical Data: (R=Reference Standard, Z=Zero Gas, C=Gas Candidate} 

1 , Componenl: CARBON DIOXIDE 

Requesled Concentralion: 
Certified Concenlration: 

6.5% 
6.75% 

lnslrurnent Used: 
Analytical Method: 
lesl MuUipolnt Cal bra lion: 

SIEMENS ULTRAMAT 5E SN: D2·412 
NON-DISPERSIVE INFRARED 
12/al2011 

I Firs I ~;;ysls Da;::!.. - ·- Dalo: 

1 ~: 1~2 
I Z: 0 

R: 12,2 
Z: 0 
C: 8.76 

C: 6.76 Cone: 
c: 8.76 cone: 
R: 12.2 Cone: 

1 UOM: % Mean Test Assay: 

2 • Componenl: OXYGEN 

Requested Concentrelion: ' 12 % 
Cerlified Concentration: 11.96 % 

1211712011 

8.753 
6.753 
6.753 

6.753% 

Instrument Used: SIEMENS OXYMAT 5E SIN F1-111 
Analytical Method: PARAMAGNETIC 
Lasl Multipoint Cal1bralion: 1111712011 

f-;;;.~-~ -- ----~~: --,'""'";1 
Z: 0 R: 9.98 C: 11.96 Cone: 11.98B 

I R: 9.96 Z: 0 C: 11.98 Cone: 11.988 
Z: 0 C: 11.96 R: 9.96 Cone: 11.966 

UOM: % Mean Test Assay: 11.981 % 
---- ---- -~- ----~----

Analyzed by: ~ / 
Robin Morgan 

Relerence Standard Typo: 
Rei. Std. Cylinder N: 
Ref. Std. Cone: 
Ref. Sid. Traceable to SRM II: 

SRM Semple II: 
SRM Cylinder II : 

GMIS 
SGAL3547 
12.19% 
2745 
9-C-34 
CAL016129 

[
-~~d ;~alysl-;-~~~;- -------~~~-

0 R: 0 C: 0 Cone: · 
0 Z: 0 C: 0 Cone: 
0 C: 0 R: 0 Cone: 

M: % Moan TostAssay: 
-----------~--- .. 

Reference Standard Type: 
Ref. Std. Cylinder N : 
Ref. Std. Cone: 
Rei. Std. Traceable lo SRM II: 

SRM Sample II: 

GMIS 
CC272689 
9.98% 

2659• 
71·0·07 
CAL015449 SRM Cylinder II: 

..-------., 
Second Analysis Data: Dato: 

Z: 0 R: 0 C: 0 Cone: 
R: 0 Z: 0 C: 0 Cone: 
Z: 0 C: 0 R: 0 Cone: 

0 
0 
0 

0% 

0 
0 
0 

UOM: % Moan Tost Assay: 0 % 

Certified by: 

· .Michelle It: 

l 
.J 

-l 

lnformalion conlained herein has bean prepared at your requesl by qualified experts within Praxair Dislribulion, Inc. 'Mlfle we believe that lhelnformalion is accurela wilhin tho limits of the analyllcal 
melhods employed and is complele lo lhe exlent of lhe specilic analyses per1ormed, we make no warranly or representalion as to lhe suilabiG!y ollhe use Ill I he inlormalion for any purpose. The 
inlormalion is offered wilh lhe underslanding lhal any use of the lnlormalion is altha solo discrolion end risk of lha user. In no evant shall !he liabilily or Praxa~ Dislribulion, Inc., arising out of lhe 
use of the information con talnad herein exceed tho roe eslablished for providing such lnlormalior!. 



!ffiliiiiPRAXAIR 

DocNumber: 000010142 

Customer&: Order luformatiou: 
OBRIEN AND GERE ENGIN"MS* 

JOB SITE 
EAST NORRITON PA 194030 

Expiration Date: 

Praxalr Order Number: 02858002 
Customer P. 0. Number: 10056154 

Customer Reference Number: 

Certified Collcelltratioll: 

Cylinder Number: 

4/3/2014 
CC350224 

17.83 
20.95 

% CARBON DIOXIDE 

% OXYGEN 
Balimce NITROGEN 

Praxalr Distribution Mld-Atlantlc 
145 Shimersville Rd. 
Bethlehem, PA 18015 
Telephone: (610) 317-1608 
Facsimile: (610) 758-8382 

Fill Dar.: 312112011 

Ptuf Nt1mher: 

Lo1N11111btr: 

CyfimJ.r Sty/• cl' 01111<1: 

EV NICDOXE146AS 

917106034 
AS CGA590 

C)'limftr Pr<~"''" cl' l'ol11ma: 2000 pslg 140 cu. IL 

NIST Traceable 
Analytical Uncertainty: 

±1% 
±1% 

Cert/fcatiolllllformat/oll: Certification Date: 41312011 Term: 36 Months Expiration Date: 41312014 
This cylinder was certified according to the 1997 EPA. Traceability Protocol, Document #EPA-6001R-971121, using Procedure G1 

Do Not Use this Standard if Pressure is less than 150 PSIG 

Allaiyticai Data: (R=Reference Standard, Z=Zero Gas, C=Gas candidate) 

1 • Component: CARBON DIOXIDE 
Requested Coneentrallon: 
Certiffed Coneenlrallon: 
lnstrumenl Used: 
Anelyllcal Method:· 
Lest Mullipoinl CalibraUon: 

First Analysis Data: 

Z: 0 R: 18.t 

R: 18.1 Z: 0 

Z: 0 C: 17.84 

UOM: % 

2 • Component: OXYGEN 
Requested Concentration: 
Certified Concentration: 
\ns\rumenl Used: 
Analytical Method: 
Lest Mu~ipolnl Calibration: 

[

t Analysle Data: 

0 R: 22.98 
22.98 Z: 0 

0 C: 20.98 

M: % 

18'.1. 
17.83% 
SIEMENS ULTRAMAT 5E SN: D2-412 
NON-DISPERSIVE INFRARED 
31312011 

Data: 

C: 17.84 Cone: 
C: 17.84 Cone: 
R: 18.1 Cone: 

Mean Test Assay: 

21% 
20.95% 

3(25/2011 

17.83 
17.83 
17.83 

17.83% 

SIEMENS OXYMAT 5E S/N F1-111 
PARAMAGNETIC 
3110/2011 

Dale: ·-] C: 20.98 Cone: 20.95 

C: 20.98 Cone: 20.95 

R: 22.98 Cone: 20.95 

Mean Test Assay: 20.95% 

Analyzed by: ,~ I/ 
Robin Morgan { 

Reference Standard Type: 
Ref. Sid. Cylinder I# : 
Ref. Sid. Cone: 
Ref. Sid. Traeeablolo SRM I#: 

SRM Sample I#: 
SRM Cylinder II : 

GMIS 
SA18907 
18.09% 
2745 
9.()~ 

CAL016063 
-···. ·- - ... - ~- .. ----·--·------~--··· 

' j 
Second Analysis Data: Data: 

z: 0 R: 0 C: 0 Cone: 0 

R: 0 Z: 0 C: 0 Cone: 

z: 0 C: 0 R: 0 Cone: 0 

UOM: " Mean Ttsl Assay~----~ -· 

Relerenee Standard Type: GMIS 
Ref. Sid. CyUnder II: CC14600 
Ref. Std. Cone: 22.94% 
Ref. Sid. Treeeab\e lo SRM II: 2859a 

• SRM Sample 11: 71·0-27 
SRMCyl\nderl#: CAL015750 

Second Analysis Data: Date: 

z: 0 R: 0 

R: 0 Z: 0 

Z: 0 C: 0 

C: 0 Cone: 
C: 0 Cone: 
R: 0 Cone: 

0 
0 
0 

UOM: % Mean Test Assay: 0% 
-- __.J 

Certified by: 

Information contained herein has bean prepared a! your request by qualified experts within Praxair D;stribution, Inc. WhUe we befievalhaltha Information is accurate within lhe limits of the analytical 
methods employed and is complete to lhe exlenl of the specifiC analyses performed, we make no wa;ranly or representation as to the suitability of the usa of !he information lor eny purpose. The 
information Is offered with !he understanding that any usa altha information Is a\lhe sole diSCtelion ond risk ol.the user. In no event sha\llhaliabUity of Praxa~ Dislribulion, Inc., arising out ollhe 

use olthalnlorme\lon con lained herein exceed \he lee es\abfished lor providing such lnlorma\lon. 

.., 

• 
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!f!il!fiiPRAXAIR l'raxnlr Dlslribullou illid-Allnullc 
145 Shimcrsvillc Rd. 
Bethlehem, PA 18015 
Telephone: (610) 317-1608 

DocNumber: 00,0016373 Facsimile: (610) 758-8382 
. : . I' '. . ·------------·· . -~·····•·-----·----

C.IJR'I:Ii'I.¢41'E.:.OJ!!iN:4LY~YS/ E.PA!!R.(JTOC()L GAS ·~~ 
Customer & Ortfer ltiformutiou: 

OBRIEN AND GERE ENGIN'MS' 
JOB SITE 
EAST NORRITON PA 194030 

Pra.mir Order Number: 03445673 
Customer P. 0. Number: 10056174 

Customer Reference Number: 

1-11//J<I/" 212212012 

l'atl Number: 

1.01 Numh~tr: 
L)#nd<r SQ-Ie & Ourkt: 

Nl N0250E·AS 

917204617 

AS CGA660 

Certified Coucentmtlon: (.)•/intftr /'rl!.t\111'1! & J•tJ/(IIHI!: 2000 psig 140 CU. (1, 

Expiration Date: 
Cylinder Number: 

3/6/2014 
CC108462 

NIST Traceable 
Analytical Uncertainty: 

--- -----------·------------
251 ppm NITRIC OXIDE ± 1% . 

Balance NITROGEN 

NOx= 251 NOx for Reference Only 

Certifclltloultiformutlou: Certification Date: 3/5/2012 Term: 24 Months Expiration Date: 3/5/2014 
This cylinder was certined according to the 1997 EPA Traceability Protocol, Document IIEPA-600/R-971121, using Procedure G1 
Do Not Use this Stal)dard if Pressure is Jess than 150 PSIG 
PGVP IDIIF12012 

Aua/ytlca/ Datu: 
1 • Component: NITRIC OX) DE 

Requested Concentration: 
Certilied Concentration: 
Instrument Used: 

Analytical Method: 
Last Mullipoint Celibretion: 

I 
First Analysis Data: 

Z: 0 R: 263 
IR: 263 Z: 0 

Z: 0 C: 247 

UOM: PPM 

(R=Reference Slat>{Jard, Z=Zero Gas, C=Gas Candidate) 

250ppm 
251 ppm 
TECO MODEL ~21 0936539561 
CHEMILUMINESCENCE 
2/16/2012 

Data: 212712012 j 
C: 246 Cone: 251.51 ~-
C: 247 Cone: 252.53 
R: 262 Cone: 252.53 • 

- ~-··~!~~~~'--2~:19 PPM I 
Analyzed by~~;/. 

Robin Morgan 

Reference Standard Type: 
Rer. Std. Cytinder 11: 
Rei. Sid. Cone: 
Rer. Std. Traceable to SRM #: 

SRM Sample II : 
SRM Cylinder II: 

GMIS 
CC136675 
289PPM 
1685b 
43·L·70 
CAL016526 

'
';~.;;;;; ~nal~sls Da;a; ---· --D-a .. o~---:liS/2012 

Z: 0 R: 297 C: " 257 Cone: 250.08 
, R: ,296 Z: 0 C: 257 Cone: 250.06 
I Z: . 0 C: 256 R: 296 Cone: 251.05 

~~: ~ MeanTesiAssay: 250.~0PPM 

tnrormation contained herein has been prepared al your request bi qualified experts within Praxair Distribution. Inc. IM>ile we believe that the inrormation is accurate wilhin tho limits or the analyt1cal 
methods employed end Is complete to the extent or lhe spec~ic analyses performed, we make no warranty or raprosenlalion as lo lha suilabilily or the use or lhe lnlormalion lot any purpose. The • 
in/ormation is ollarad wilh lhe understanding lhal any use or lhe inlormation is altha sole discretion and risk or the user. In no avant sha_H lhe liability or Praxair Dislribulion, Inc .• arising oul or lha 
uso or the inlotmation am tained herein exceed lhe lee established lot providing such inlormaliorl. 



DocNumber: 000010141 

Praxalr.Distribution Mili-AIIanlic 
145 Shimersville Rd. · 
Bethlehem, PA 18015 
Telephone: (610) 317-1608 
Facsimile: (61 0) 758-8382 

Cnstomer & Order Itiformatlon: 
OBRIEN AND GERE ENGIN*MS* 

JOB SITE 
EAST NORRITON PA 194030 

Praxa/r Order Number: 02858002 
Customer P. 0. Number: 10056154 

cCustomet"Reference Number: 

Fill /)at<: 312412011 

l'cul N11mbcr: 

/..ntNumber: 

Nl N0450E-AS 

917108321 
AS CGA660 C)11utf" Sl)'l• & Outl<t: 

C)1imM P•~miT< & Yo/11111<: 2000 psig 140 cu. fl. 

Certljletl Cotlcelllratioll: 

Expiration Date: 
NIST Traceable 
Analytical Uncertainty: 

Cylinder Number: 

4/4/2013 
CC350213 

---------------------------·--·---------------------------------------
NITRIC OXIDE 

± 1% 
500 c ppm 

Balance NITROGEN 

NOx= 500 
NOlet for Reference Only 

Certlfcatlonlnformatlom Certification Date: 4/4/2011 Term: 24 Months Expiration Date: 4/4/2013 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document#EPA-600/R-97/121, using Procedure G1 

Do Not Use this Standard if Pressure is less than 150 PSIG 

Analytical Data: 
(R=Refetern:e Standatd, z~zero Gas, C=Gas CBndldate) 

1 . Component: NITRIC OXIDE 
Requested Concentration: 
Certified Concentration: 
Instrument Used: 
Analytical Method: 
Last Mulllpolnt Calibration: 

First Analysis Data: 

450ppm 
500ppm 
TECO MODEL 421 0936539561 
CHEMILUMINESCENCE 
311912011 
- . - .. ----·- ---···-- -~-- -

Date: 312612011 

Z: 0 R: 582 C: 436 Cone: 447.49 
R: 582 Z: 0 C: 438 Cone: 449.55 

I .~~ 0 C: 438 R: 581 Cone: 449.55 J 
~~:..~-· --~~·~!~~~!~~~~~ . 

Analyzed by: 

Reference Standard Type: 
Ref. Sid. Cylinder II ; 
Rei. Sid. cane: 
Rei. Sid. Traceable to SRM II: 

SRM Sample II: 

GMIS 
CCB3189 
597 PPM 
1687b 
41-K-51 
FF31354 SRM Cy&nder II: 

.. - ------ -· -----····· ·--- --··a.•·· -~-- ---~· ------'"1 
Second Anaiysls Data: Date: 4/412011 

Z: 0 R: 588 

R: 587 Z: 0 

z: 0 C: 443 

UOM: PPM 

C: 443 Cone: 450.55 
C: 442 • Cone: 449.53 
R: 586 Cone: 450.55 

Cortffiod :~T·a.:;~~~~ 

Information contained herein has been prepared at your request by quallnad experts within Praxair llislribution. Inc. Vvhile we believe !hal the Information is accurate within the limits of the analytical 
methods employed and isccomptete lo the extent of the specific analyses performed, '(le make no W3/ranly or representation as to the suilabilily of lhe use of lhe information lor any purpose. The 
Information Is offered with the understanding !hat any use of the Information is altha sole discretion end risk of the user. In no event shaH the fiabi!Ry of Praxair Distribution, Inc., arising oul ollhe 

usr of the Information con lalned herein exceed lhe fee eslabUshad for providing such information. · 
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!f!ff~PRAXAIR Praxalr Dlslrlbulioul\llll-Aifanllc 
145 Shimcrsville Rd. 
Bethlehem, PA 18015 
Telephone: (610)317-1608 

DocNumber: 000005164 Facsimile: (610) 758-8382 

l···- -~_··,i:liR.1iifticA:rJi?iJ:EJ1{&lJ.1iii&is11Jfe!Ji~:l!kiirecvt:'ifA.s·:·::~:::::"~~~:;t 
' ,, . J' ·, :· · . - • -,,j, .\ ;,-; ·;·..: ·;·• .... - ~-·~, 1. l ·"'. · ":, • '· ,.:,;, • •••. ~ ··.~ .. '•l ;1~::,-_..,11:: •,1-o)ff<!'~.•< '·'~l ;.l .-•/!· .• ;'·:!.--:t•>•'.:-·,;.',lf•;d .• > · ., -··" -'",!l ,•. o• ~ '' ' - ·• · •.!. • ,_I . ~-"''~:t..••• ,·!:.~ ,f -· '~!~ 

Customer & Order luformatiou: 
OBRIEN AND GERE ENGIN'MS' 
JOB SITE 
EAST NORRITON PA 194030 

Pmxalr Order Number: 02379167 
Customer P. 0. Number: BRIAN GOODHIL 

Customer Reference Number: 

F/1/Dalt: 611812010 

l'rrrl Nirmh": Nl C0250E·AS 
l.ul Number: 917016935 

C)·lhl<ler So·lt ~ Ou1M: AS CGA 350 

Certified Couceutrafiou: 
C)1h•l"'l''"s""'& l'o/rm": 2000pslg 140cu.ll. 

Expiration Date: 
Cylinder Number: 

248.6 ppm 

6/2912013 
CC16078 

CARBON MONOXIDE 
Balance NITROGEN 

NIST Traceable 
Analytical Uncertainty: 

±1% 

Certifcatlon Information: Certification Date: 6129/2010 Term: 36 Months Expiration Date: 6/2912013 
This cylinder was certified accotdlng to the 1997 EPA Traceability Protocol, Document #EPA-600/R-971121, using Procedure G1 
Do Not Use this Standard If Pressure Is less thim 1 ~0 PSIG • 

Analytical Data: (R=Relerence Standard, Z=Zero Gas, C=Gas Candirklle} 

1 • Component; CARBON MONOXIDE 
Requesled Concentralion: 250 ppm 
Certified Concentralion: 246.5 ppm 
lnslrument Used: HORIBA VIA-3000 SIN Y9EY78l6 
Analytical Method: NOIR 
last MuHipoinl Calibration: 6125/2010 

f.FI;sl ~~·.;;~~ ·o:;;-·-- ~a;o;··--s";2~~;0J 
: Z: 0 R: ~01 C: 2~8 Cone: 248.12 
, R: 401 Z: 0 C: 249 Cone: 249.12 
1 Z: 0 C: 248 R: -401 Cone: 248.12 

[ UOM: PPM _ Mean TosiAssa~:__-~~~~_1'~~----

Analyzed ~y: 

Ashley Davila 

Reference Slanda1d Type: 
Raf. Sid. Cylinder N: 
Ref. Sid. Cone: 
Ref. Sid. Traceable to SRM II: 

SRM Sample I: 
SRM Cylinder II: 

GMIS 
CC41977 
~01.2 PPM 
1660b 
2-1-05 
CAL015744 

I 
~~;~~~ ·;n~ys~~ Oat a;··· ---·--. -·Da;;; 

z: 0 · R: 400 C: 248 Cone: 
R: 401 Z: 0 C: 249 Cone: 

6/29/2010 

246.12 
249.12 

I Z: 0 C: 248 R: 402 Cone: 

UOM: PPM Mean Test Assay: 

246.12 

248.46 PPM 
I -------- ·-·---------

Certified by: \. .. ~ 

Robin Morgan 
VV. 

lrlo1mation conlained herein _has been prepared at your request by quafified expet1s within Praxair Oisllibution, Inc. IMlile we believe thatlhe Information is accuralo within lhelimils of Jhe analy1ical 
melhods employed and is complelelo the exlenl of the speci/lC analyses perl01med, we make no warranly 01 represenlalion as Jo tho suilabifily or the use or Jhe inlormalion fOr any purpose. The 
Wo1malion Is offered with lha understanding that any use olthelr]formation Is allhe sole disCielion end fisk of the user. In no evenlshatltho liebllityof Praxelr Dislribution, Inc., arising out of the 
use of the illf01malion contained he1ein excaed the fee established for providing such inl01malion. 



·-··~a!ifDDIIVII#R /f!iL~rfiHilH I'I'ASRir l>islrlbulion i\lid-,\llnnllc 
145 Shimcrsvillc Rd. 
Bcchlchcm, PA 18015 
Telephone: (61 0) 317-1608 

DocNumber: 000007969 Facsimile: (61 0) 758-8382 
·~ - "··;------: · .. --- ... ~---~·t·•··- .. -~--~·---l" .. ~·~·::·-:::::::-;~:~:-t-::~~!!:~";~:-'1~T-.:,,~:~:.·.{ ;~::~ .·::-~ ~·.'.'~,r··'.~.--:.: .. _~~-;---:;~--:--:-:--~:-

CERTJFJCATE OFAN:ABYSIS:YEP:fl:PROTO'COL GAS· . . :: 
• • • • • .• • • • • •• •• ; ... .,.. ··~ •. ~ •• , , .•••• J ' ' • • • ' ; - ' 

C11Jtouwr & Order /nfommtlo/1: 
CHEROKEE INSTRUMENTS INC' 

901 BRIDGE ST 

FUQUAY VARINA NC 275260 • 

l'raxalr Order Number: 15303079 
C11slomer P. 0. Number: 11 036 

Cusromer Reference Number: 

fo'll/f)lllt: 

nul,\'umba.•r: 

/.111 N11miK·r: 

(j lli•AT lily/,• & U/111<1: 

12/312010 

Nl C0450E·AS 

917033732 

AS CG/1350 

Certljlerl Couceutmtlou: 
C)limA:r l'ttllltrt & l'oltmlt:: 2000 psig 140 cu. R. 

Expiration Date: 
Cylinder Number: 

12/15/2013 
CC258411 

. 454 ppm CARBON MONOXIDE 
Balance NITROGEN 

NIST Traceable 
Analylical Uncertainty: 

± 1% 

Certifl'tttlonlnformntlon: Ccrlifica/ion Dale: 12/15/2010 Term: 36 Months Expiral/on Dale: 12/15/2013 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Documeni #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard if Pressure is less lhan 150 PSIG 

1 11111(1·/ical Dlltn: (R=Reletence Standard, Z=Zeto Gas. C=Gas Candidate) 

1 • Componcnl: CARBON MONOXIDE 
Requesled ConC<Jn1talion: ~50 ppm 
Ccr1i1rod Colle1lnltalion 454 ppm 
lnsllumonl Used: HORIDA VIA·510,SIN:577172041 
Analylica1 Method: NON-DISPERSIVE INFRARED 
Last M'J'!ir-~"'t Calibra!OO: 1~/31;>010 

Firat Analysis Data: Oa1o: 

Z: 0 R: 504 C: 455 Cone: 
R: 505 .z: 0 C: ~55 Cone: 
Z: 0 C: 455 R: 504 Cone: 

UOM: PPM Moan Tost Assay: 

Analyzed by:__L 

Robin Morgan 

~;~~~~-~ 
454.7 
454.7 
454,7 

454.7 PPM 

RoleronC<J Standard Type: GMIS 
Ref. Sid. Cylinder ' : SA 13841 
Ref. Sid. Cone: 504 PPM 
Ref. Sid. Traeoablalo SRM N: 1680b 

SRM Sample N : 2·1.05 
SRM Cylinder I: CAL015744 

I Soeo.nd ~n;,;;l~ ~~~~ Dalo: 12/1512010 

z: 0 R: 509 C: 458 Cone: 453.50 
R: 509 Z: 0 C: 458 Cone: 453.50 
Z: 0 C: 459 R: 509 Cone: 454 49 

UOM: PPM Moan Test Assay: 45383PPM 

Certified by: 
~ltn/2.1 J /lJ 

Michelle Kostik. 

lnformalion contained hore111 has boon prepared nl your requosl by qualified oxpcrls within Praxa't Oisllibulion, Inc. Wille wo believolhal tho infOI'mallon is accura1n,wilhin the limits or the analytical 
meU1ods employed and is complelo lo 1ho oxlon1 of tho spocirrc analyses perlotmod, we make no wartanly or representation oslo lho suilabili1y of the uso of thelnforma1ron lot any purpose. Tho 
information is olforcd wilh lila cndcrslandlllg lhateny uso of tho information Is e11ha solo discretion and risk of tho user. In no ovon1 shan tho l•abillly of Ptaxair Dis~ibul•on, Inc .. arising out of lha 
uso of 1~0 information con 1a:nod heroin exceed the leo oslabtishad foe providing such lnrormalion. 
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DocNumber: 000007497 

Pmxnir Distribution i\lid-AIIanlic 
145 Shimcrsville Rd. 
llcthlehcm, PA 18015 
Telephone: (610) 317-1608 
Facsimile: (610) 758-838:.! 

[- ·;~:'.'.-::. ce1ii:tiiilrirJt. o fv1N4..iiis!~:f.~f!.:;)2!J-rjj,~iifo9b~~o4$. ·, 
Customer & Order Information: 

GTS-WELCO SYRACUSE 
4560 MORGAN PL 
LIVERPOOL NY 130900 

Pmxair 01'der Nm11~er: 02626812 
Customer P. 0. Num{'er: 00288364 

Customer Reference Num,ber: 

fo'/1/D<rr.: 

Ptut Nmnbrr: 
J.u1N11mlur: 

Cylil•lu S~1e & 011/lo•l: 

1113/2010 

EV NIPRSME·AS 

917030735 

AS CGA350 

. Certljletl Collcelltratioll: 
C;·lit•l<ri'Nssure& Vultm,.: 2000psig 140cu. n . 

Expiration Date: 
Cylinder Number: 

11/8/2013 
CC22710 

NIST Traceable 
Analyllcal Uncertainly: __ 'T"' _________________________ _ 

5.00 ppm PROPANE- ± 1% 
Balance NITROGEN 

Certifcrtliotlltiformatlou: Certification Date: 11/8/2010' Term: ·36 Months Expiration Date: 11/8/2013 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard if Pressure is Jess than 150 PSIG 

Anal)'lica/ Data: (R=Relerence Standard, Z=Zero Gas, C=Gas Candidate) 

1 , Componant: PRO.PANE 

Requesled Concentralion: 5 ppm 
Certifred Concenlralion: 5.00 ppm 
lnsltumenl Used: VARIAN 3300 INST 023 (PROPANE) 
Analylical Melhod: FlO 
Last Mullipoint Celibr.aUon: 1012212010 

(" .. . . ···- -··· --. 
• First Analysis Oata: Oala: 

I z: 0 R: 10.02 C: 4.97 Cone: 

I 
R: 10.1_1 Z: 0 C: 5.06 Cone: 
Z: 0 C: 5 R: 10.08 Cone: 

UOM: PPM Mean Test Assay: 

111812010 

4.96 
5.05 
4.99 

5PPM 
.._ ------- .. ,_ .. _., ___ ~--- ---="---' 

Analyzed by~ g_:) 

~~ish~lO 

Reference Siandard Typo: 
Ref. Sid. Cyfinder N : 
Ref. Sid. Cone: 
Ref. Std. Traceablolo SRM II: 

SRM Sample II : 
SRM Cylinder II: 

Socond Analysis Data: 

z: 0 R: 0 C: 
R: 0 Z: 0 C: 
Z: 0 C: 0 R: 

GMIS 
CC154784 
10.05 PPM 
1667b 
83+52 
XF004079B 

Dale: 

0 Cone: 
0 Cone: 
0 Cone: 

0 
0 
0' 

UOM: PPM Mean Test Assay: OPPM 
------

Certified by: 

. ~ ~~ 'ljJ9/JO · MIC~~O Ilk 

lnformalion conlained herein has been prepared el yo"ut request by qualified exper1s wilhin Praxait Dislribulion, Inc. WlilB we believe lhallhe Inform a lion is accuralo wilhin lhe limlls or lhe analytical 
melhocls employed and is complele lo lhe exlenl ollhe specific analyses performed, we make no warranly or reprosenlalion as lo lhe suilabilily ollhouso or lha iniOtmalion lOt any purpose. The 
inform a lion Is ollered wilh lhe undorslanding lhalany uso or lhe lnlormallon Is atlhe sole discretion and risk of the user. In no even! shaR tho liabilily of Praxeir Oislribulion, Inc., arising oUI olthe 
use olthe lnlormalion con lained herein exceed lho fee oslablished lilr providing such lnrormalion. · 
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!ifif!fmPRAXAIR 

DocNumber: 000004411 

Customer & Order /u[ormatiou: 

Praxnlr Dlslrlbutlon i\lhl-AIIanllc 
145 Shimcrsville Rd. 
Bethlehem, PA 18015 
Telephone: (610)317-1608 
Facsimile: (610) 758-8382 

GTS WELCO WAREHOUSE FAIRL 
ONE STEEL RD E 
MORRISVILLE PA .190670 

Praxafr Order Number: 02322594 
Cus/omer P. 0. Number: 00241387' 

Customer Reference Number: 

fill Dar.: 

rnrt NHmhtr: 

LDtNumbcr: 

C)·/ul<kr So·l• & Outlet: 

511412010 

EV NIPR8ME·AS 

917013446 

AS CGA350 

Cerlijletl Concentration: 
L)1iiHI'I l'ressure & Vo/wn.: 2000 psig 140 cu. fl. 

Expiration Date: 
Cylinder Number: 

8.00 ppm 

6/19/2013 
SA20801 

PROPANE 
Balance NITROGEN 

NIST Traceable 
Analytical Uncertainly: 

±1% 

Certifcatiouluformatlon: Certification Dale: 5/19/2010 Term: 36 Months Expiration Dale: 5/19/2013 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard if Pressure Is less than 150 PSIG 

Ana6•tlcaf Data: (R=Reference Standard, Z=Zero Gas, C=Gas CandirRie} 

1 • Component: PROPANE Reference Standard Type: GMIS 

Requesled Concentration: 6 PP!'l Ref. Std. Cyfonder I#: CC154784 

Cortifoed Concenlralion: 6.00 ppm 
lnslrumant Used: VARIAN 3300 INST 023 (PROPANE) 
Analytical Melhod: FlO 
lest Mullipoint Calibration: 412012010 

Ref. Std. Cone: 10.05 PPM 
Ref. Std. Traceable to SRM #: 1567b 

SRM Sample IIi 83-1-52 
SRM Cy1inder II: XF004079B 

I;;;~ Analysl;;.;~;·- --- -- --- -~;;;- --5/-;~]10 
' z: o R: 10 02 c: a.o2 Cone: ao36 
I R: 10.04 Z: 0 C: 8.04 Cone: 6.056 
I Z: 0 C: 7.9 R: 10.03 Cone: 7.915 

j UOM: PPM Moan Test Assay: 8.003 PPM 
~-------- ·--- ~ 

.. .-~~d ~~~sis ~~Ia~ .. --- . ·-·· ~;.;·-- ... -----'1 

: 0 R: 0 C: 0 Cone: 0 
: 0 Z: 0 C: 0 Cone: o 
: 0 C: 0 R: 0 Cone: 0 

OM: PPM Moan Test Assay: 0 PPM 

Analyzed by: Certlfiedby}· m9f~ul10 
Michelle Koslik John Pribish 

Information contained hereii'l has bssn prepared at yout request by qualified experts within Praxair Dis~ibution, Inc. While we believe that the Information is accurate wnhin the limils ol the analylicel 
methods employed and is complete to the exlenl or the specifiC analyses performed, we make no warranty ilr represenlalion as to the suitabiHiy or the usa altha information for any purpose. The 
Information is olferedwilh the understanding that any use oltha Information Is at the sole discretion and risk ollhe user. In no event shalltheliabUily o/ Praxaif Distribution, Inc., arising out of the 
use oltholnlormation con tsined herein exceed the fee established for providing such information. 

• 

• 

• 
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!f!!tfff~PRAXAIR 

DocNumber: 000004407 

· Praxair Dislribulion 1\liti-AIIanlic 
145 Shimcrsvillc Rd. 
Bethlehem, PA 18015 
Telephone: (610) 317-1608 
Facsimile: (610) 758-8382 

. 'CERiiPicA·TE iJ.i/)fiV/14i)it~lsfiiiilJ1iJiflito¥.ocoi·;-(J;4&:-/.::: ·~. :;)::: 
' j . •! _,, .. ,.· ,·c1-: ,._, • . ·• • ·,. 0 • • -,, :_ • :._ •·· .• ~~.· ;_;•:.•.,_<:-;.;..;,.., •• -:..:,, , , . ,,!.._,.,,.~ . ..-. ... - :1-; ~., 1 .~ ',· • ;u~~ .. • •; l: : . ._ .... • •• : . , • ,•· •• • • ., •• _ , ·.~ , .• • • • ': ·• •• j. 

Cu!Stqmer & Order Information: 
GTS WELCO WAREHOUSE FAIRL 
ONE STEEL RD E 
MORRISVILLE PA 190670. 

Praxalr Order Number: 02322594 
Customer P. 0. Number: 00241387 

t;ustomer Reference Num~er: 

l·'i/1 Durc: 511412010 

Part Nmnber: EV NIPRISME·AS 

f.ar Num!Jcr: 917013447 

Cylirultr So·lt & 0111/er: AS CGA 350 

Certified Concenlrallon: L)1itkl.rPmmrt& Volume: 2000psig 140cu. It 

Expiration Dale: 
Cylinder Number: 

14.73 ppm 

5/19/2013 
SA4280 

PROPANE 
Balance NITROGEN 

NIST Traceable 
Analytical Uncertainly: 

±1% 
., 

Cerlifcatiottliiformatlom Certifica/fon Date: 5/19/2010 Term: 36 Months Expiration Dale: 5/19/2013 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Nol Use lhls Standard If Pressure Is Jess than 150 PSIG 

Aua/yt/cal Data: {R=Reference Standard, Z=Zero Gas, C=Gas Candidate) 

I • Component: PROPANE 

Requested Concenlralion: 15ppm 
14.73ppm Cet1ifiad Concentration: 

lnslrumenl Used: 
Analytical Molhod: 

VARIAN 3300 INST 023 (PROPANE) 
FlO 

Last Multipoint Celibralion: 4120/2010 

, Flrol Analysis Data: Oate: 

Z: 0 R: 10.02 C: 14.71 Cone: 
R: 1~.04 Z: 0 • C: 14.64 Cone: 
Z: 0 C: 14.74 R: 10.03 Cone: 

~~:- ~~~ _ .. ___ MoanTuiAssay: 

Analyzed by: 

John Priblsh 

. -· ~;~~~0 ·r 
14.739 I 14.669 
14.769 

14.726 PPM _ 

Reference Standard Type: 
Ref. Sid. Cylindllf N ; 
Ref. Sid. Cone: 
Ref. Sid. Traceable lo SRM I: 

SRMSamplell: 
SRM Cylinder II: 

GMIS ,• 
cct547B4 
10.0SPPM 
1667b 
83·1·52 
XF004079B 

f •. ~ -· ···------- ----- ·--,_-:..,..;..···- ·--.--.. -----..... 

Second Analysis Dala: Date: 

Z: 0 R: 0 C: 0 Cone: 0 
R: 0 Z: 0 C:.O Cone: 0 I 
z: 0 C: 0 R: 0 Cone: 0 __ , / 

L_u_o_M_: __ P_P_M _________ M~nTosiAssay: ______ o~ 

c_ertified by: tmJIW 110 
j 'Michelle Kostik 

lnlormalion contained herein· has bean prepared at your requesr by qualified experts w~hin Praxalr Olslributlon, Inc. IMiie we believelhallhe lnformalion Is accurate within the lim Us of lhe analytical 
methods employed and Is complele ro the extent of the spiiCWic analyses performed, we make no warranry or reprasanlation as to the suitability of the use of lho Information for any purpose. The 
information is offered with tho understanding that any use of lho Information is at the sole disetolion and risk or the user. In no evlllll shaH the liability or Praxair Distribution, Inc., atislng out of tho 
use of lhe information con rained herein exceed the fee eslablished for providing such information. 
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Pre-run and Post-run System 
Calibration Checks 

. ' 



• • • 
CALIBRATION CHECK REPORT 

Start Time: 08:22:34 EPA Methods: 3A, GC, 7E and 10 Run ID: RUN1 Date: 412512012 End Time: 12:03:51 Job Number: 49064 

Analyzer Analyzer System System System System System System System System System System Zero Mid Pre-Zero Pre-Mid Pre-Zero Pre-Mid Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Avg-Mid Param Response Response Response Response Bias Bias Response Response Bias Bias Zero Drift Mid Drift Response Response 02 -0.02 12.02 0.15 12. 0.8% -0.1% 0.18 11.91 0.9% -0.5% 0.1% -0.4% 0.16 11.96 C02 -0.08 8.86 0.05 8.67 0.7% -1.1% 0.06 8.67 0.8% -1.1% 0.1% 0.0% 0.05 8.67 co 0.16 247.86 -0.6 242.29 -0.2% -1.2% 0.07 243. 0.0% -1.1% 0.1% 0.2% -0.26 242.65 THC N/A N/A -0.18 7.85 -1.0% -0.9% 0.12 8.26 0.7% 1.5% 1.8% 2.4% -0.03 8.05 NOx -0.96 250.92 -1.85 244.93 -0.2% -1.2% -3.48 250.71 -0.5% 0.0% -0.3% 1.2% -2.67 247.82 System Bias= .100% x (System Respo!lse- Analyzer Response) 1 (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 
For THC Measurements: 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 



CALIBRATION· CHECK REPORT Start Time: 11:54:58 EPA Methods: 3A, 6C, 7E and 10 
RuniC: RUN2 Date: 412512012 End Time: 16:48:52 Job Number: 49064 

Analyzer Analyzer System System System System System System System System System System 
Zero Mid Pre-Zero Pre-Mid Pre-Zero Pre-Mid Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Avg-Mid 

Param Resp~nse Response Response Response Bias Bias Response Response Bias . Bias Zero Drift Mid Drift Response Response 
02 -0.02 12.02 0.18 11.91 0.9% -0.5% 0.08 11.86 0.5% -0.8% -0.4% -0.3% 0.13 11.89 

C02 -0.08 8.86 0.06 8.67 0.8% -1.1% -0.06 8.55 0.1% -1.8% -0.7% -0.6% 0. 8.61 
co 0.16 247.86 0.07 243. 0.0% -1.1% -0.29 241.4 -0.1% -1.4% -0.1% -0.4% -0.11 242.2 

THC NIA NIA 0.12 8.26 0.7% 1.5% • 0.19 8.43 • 1.1% 2.5% 0.4% 1.0% 0.16 8.35 
NOx -0.96 250.92 -3.48 250.71 -0.5% 0.0% -3.95 244.44 -0.6% .. -1.3% -0.1% -1.3% -3.71 247.57 

System Bias= 10.0% x (System Response- Analyzer Response) I (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

• • • 



• • • 
CALIBRATION CHECK REPORT Start Time: 07:29:37 EPA Methods: 3A, 6C, 7E and 10 

Run ID: RUN3 Date: 412612012 End Time: 11:51:08 Job Number: 49064 

Analyzer Analyzer System System System· System System System System System System System Zero Mid Pre-Zero Pre-Mid Pre-Zero Pre-Mid Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Avg-Mid Param Response Response Response Response Bias Bias Response Response Bias Bias Zero Drift Mid Drift Response Response 02 0 11.97 0.13 11.88 0.6% -0.5% 0.12 11.86 0.5% -0.6% -0.1% -0.1% 0.13 11.87 C02 0.02 8.72 0.03 8.66 0.1% -0.4% 0.06 8.63 0.2% -0.5% 0.2% -0.2% 0.05 8.65 co -0.52 248.87 -0.28 244.31 0.1% -1.0% -0.2 240.67 0.1% -1.8% 0.0% -0.8% -0.24 242.49 .THC NIA NIA -0.11 7.98 -0.6% -0.1% -0.01 7.93 0.0% -0.4% 0.6% -0.3% -0.06 7.95 NOx -2.87 250.72 -2.12 246.12 0.1% -0.9% -1.58 245.18 0.3% - -1.1% 0.1% -0.2% -1.85 245.65 System Bias= 100% x (System Response- Analyzer Response) I (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 
For THC Measurements: 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 
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Reference Method Manual Equipment 
Pretest Calibrations, Verifications, and Checks 



• .. O'BRIEN 6 GERE 

NOZZLE CALIBRATION FORM 

Client: Ge,Jc>rd ~'{rJttM;£:5' Project#: 

Date: bll ·15- 12 Calibrated by: 

Nozzle ID # D1, in. D2, in. D3, in. Delta D, in. Davgo in. 

' . 
M 1,:) / 11\l1n?.: .:z OJ. .2 D~ · . J.o3 . DDI .10~ 

I 

M :HA . ~10 . )._(3 ·1·11 . oo?> '21 :;_ 

"" 1 <( . l (")_ .l_S"l .2')~ . Dol . 2r1 

• . . . 

Where: 

D,,2,3 = Nozzle. diameter measured on a different diameter to the nearest 0.001 in. 
Delta D = Maximum difference between any two measurements, in. 

Tolerance = 0.004 in. 
Davg = Average of D1,2,3 

• 



@D O'BRIEN 6 GERE • 

NOZZLE CALIBRATION FORM 

Client: Project#: 

Date: or- 31· 12.. Calibrated by: J. 6ov Ao:0 

Nozzle ID # D1, in. D2, in. D3, in. Delta D, in . Davg• in. 

~ 13 . J IR . 11~ . l \q . 0_0~ o.a1~ 

' 

• 
Where: 

D1,2,3 · = Nozzle diameter measured on a different diameter to the nearest 0.001 in. 
Delta D = Maximum difference between any two measurements, in. 

Tolerance = 0.004 in. 
Davg = Average of 0 1,2,3 

• 



• 
NOZZLE CALIBRATION FORM 

Client: {;EU/;Q;-~ :Qhu-4-MtCS Pr~ject#: -~L/~?_0_(~}-'-/ _______ _ 
Date: d,' l8 ··I J.- Calibrated by: -v-ii{):.;,~IL.:;;;.;~~1l!t>f;_:-~------

Nozzle ID# 0 1, in. 0 2, in. 0 3, in. Delta D, in. Davga in. 

lf f,,c,t; t .-O{JTU?f r2f8 ,z,w ~2-17 .7" Q') l .--?..18 
,2 10 .2..{0 .2..Jt , cod { .!)to 

TAtrrr ,. t q I , lq I .. I 11J- .()t!J/ ' itt/ 

• I 

Where: 

0 1,2,3 = Nozzle diameter measured on a different diameter to the nearest 0.001 in. 

Delta D = Maximum difference between any two measurements, in. 
Tolerance= 0.004 in. 

Davg F Average of 01,2,3 

( 

• 



• • • METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES r !lUi14§1M/iW@b!f@LE ~ 
...... 10§§ 1) Select three critical oriftees to calibrate the dry gas meter which bracket the expected operating range. 

2) Record barometric pressure before and after caUbration procedure. 
3) Run at tested vacuum (from Orifice Calibration Report). for a period of time 

necessary to achieve a minimum total volume of 5 cubic feet. 
4) Record data and information in the GREEN celts. YELLOW ceUs are calculated. 

INITIAL FINAL 

DATE:,212/20121 

METERPART#: MB-7 

METERSERIAL#:c=-1 

CRmCAL ORIFICE SET SERIAL#:~ 
BAROMETRICPRESSURE(InHg):G] I 29.9 I 

K' TESTED 
TEMPERATURES "F ELAPSED 

AVG(P..,) 

29.9 

FACTOR VACUUM l DGM READINGS IFJi J AMBIEN1 DGM INLET J DGM OUTLE~ DGM TIME(MIN) Cl 111 l (2) l (3) LoRIFicE.!!l RUN# (AVG) (In Hg) 1 INITIAL l ANAL 1 NET(Vm) 1 )NITIAL ANAL INITIAL ANAL AVG e Vm(STD) V.,(STD) y 

G: 
---

G: 
G: 
G: 
G: 

0.306 

0.306 20 

0.306 

0.4268 

0.4268 19 

0.4268 

0.4961 -
0.4961 18 -
0.4961 

0.7131 

0.7131 17 

0.7131 

0.8358 

0.8358 16 

0.8358 

I auw I ~·-I .0 

I I "'"' "'"' 
0 §§ 5.583 62 66 

~ ~ ~ .o 0 

.. AVG= ~ 
.0 

I I ~H "'"' ~· §§ 627.954 I 635.897 I 7.943 62 
7.9796 7.8220 !!,l!!!!!. .o 

1-~~ I <D~ I 
AVG= 0.980 

.0 

I I ~H MH ~· §§ 9.098 61 
9.1662 9.1008 0.993 

.o 

AVG= !!,ill 
.0 

I I ~H aH 0 §§ 605.778 I , 618.856 I 13.078 61 65 
~ ~ !!,ill 

.0 0 

AVG= 0.987 § .0 

I I aH .,.I a I 0 "§§ 15.178 61 63.5 15.4630 15.3325 0.992. .o 0 

USING THE CRITICAL ORIFICES AS CAUBRATION STANDARDS: AVGz Q,lli 
The following equations are used to calculate tile slandard volumes of air passed til rough tile DGM, V m (std). and tile critical 
orifice, Va (std). and tile DGM ca6bration factor, Y. These equations are automatically calculated in the spreadsheet above. 

AVERAGE DRY GAS METER CALIBRATION FACTOR, y =I 0.990 I 
(1) 

(2) 

(3) • 

Vml•tJI = K
1 
•Vm• Pbar+(M/113.6} 

Tm 

Pbar •0 
Vcr1,tJI = K'• .JTamb 

= Net volume of gas sample pasSed through DGM. corrected to standard conditions 
K, = 17.64 "Riin. Hg (Eng6sh), 0.3858 "Kimm Hg (Metric) 

T m = Absolute DGM avg. temperature ("R - EngUsh. "K - Metric) 

= Volume of gas sample passed through the critical OrifiCe, corrected to standard conditions 
T _ = Absolute ambient temperature ("R - EngUsh. "K- Metric) 

Vcl(_.,,r, 
Y=--

K' = Average K' factor from Critical Orifice Caibration 
z DGM calibration factor 

Vmt.•IJ) 

AVERAGE t.H9 =I 2.01 I 

C.Ha~ = ( Q,Z§_Q )
2 

t.H {Ym(std)) 
V.,(std) \ Vm 

Y%Diff Y% Diff 

to with other 

~ Average Y Orifices 

1.90 

0.96 2.00 

1.99 

-1.02 -1.27 

2.01 

0.25 1.29 

2.09 

.0.31 .0.43 

2.05 

0.12 0.43 

\~Yf\S)ftc:Uie\Ofrce.op&\£NV\[)w(l1\Sour=Tcunal£qajsmen ~ion llJLI~ C.Wnbcns~Dry GaNeuni2012W8702-28-12J.II. 



METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES 

1) Select three critiCal orifices to caf•brate the dry gas meter which bracket the expected operating range. 
2) Record barometric pressure before and after calibration procedure. 
3) Run at tested vacuum (from OrifiCe Calibration Report), for a period of time 

necessary to aChieve a minimum total volume of 5 cubic feet. 
4) Record data and information in the GREEN cells, YELLOW cells are calculated. 

INITIAL ANAL 

DATE:I2.27.20121 

METER PART#: 

METER SERIAL #:c=J 

CRITICAL ORIACE SET SERIAL#:~ 
BAROMETRIC PRESSURE On Hg):~ I 29.5 I 

I ORIFICE #I Rllt!!_ 

G 
G 
G 
G 
G 

2 

3 

2 

3 

2 

3 

2 

3 

2 

3 

K' TESTED 

FACTOR VACUUM 

_(AVG) (inHg) 

m 22 

306 

0.4268 

0.4268 20 

c_ll.4268 

0.4961 

0.4961 17 

0.4961 

0.7131 

0.7131 14 

_0.7~ 
-·-

0.8358 

0.8358 12 

0.8358 

918.302 924.237 

910.601 918.302 

r---1=1 
924.237 938.111 

938.111 954.20 

USING THE CRITICAL ORIFICES AS CAUBRATION STANDARDS: 

.0 

5.935 

.o 

.0 

7.701 

.0 

.o 

8.973 

.0 

1-=J:R .,FI 
1~1.,H.,H 

l~l"lelel"l 

0 

68 

o. 

0 

67.25 

0 

0 

66.5 

0 

,:. EMili MT;J ~ 
,~.I u I"IMI"H 7 

§ 
§ 
§ 
§ 
§ 

AVG(P .. ,) 

29.5 

§ 
§ 
§ 
§ 
§ 

' 

5.8605 

Lill1 

~ 

13.8166 

15.9940 

(3) 

y 

5.9293 .1,l!ll 

AVGz .1,l!ll 

7.7174 .1,l!ll 

AVG• .1,l!ll 

8.9704 .1J!Ql! 

AVGa ~ 

13.7888 ~ 

AVG= l!.m 

.1.2.1ill 1.010 

AVG= 1&1Q 

The following equations are used to calculate the standard volumes of air passed through the DGM. V m (std), and the critical 
orifiCe, V" (std), and the DGM caibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, y =I 1.008 I 

(1) 

(2) 

(3) 

Vin
1
,.JI = K, •Vm• Pbar+(M-J/13.6) 

Tm 
= Net volume of gas sample passed through DGM, corrected to standard conditions 

K, = 17.64 "Riin. Hg (Engtish). 0.3858 "KKmm Hg (Metric) 

T m = Absolute DGM avg. temperature ('R- Engtish, "K ·Metric) 

,. Volume of gas sample passed through the critical orif.ce, conrected- to standard cond~ions 
T.,. = Absolute ambient temperature ('R - English, "K - Metric) 

Vcl( .. w, 
Y= -

Vm,,,J• 

K' = Average K' factor from CritiCal Orifice CalibratiOn 
= DGM calibration factor 

• • 

AVERAGE 6H6 z(~1.83::J 

6H..,"' ( 0.75 9 )
2 

.6H {Y.mlstd)) 
V.,.(std) \ Vm 

Y% Diff Y% D!ff 

to with other 

AverageY orifices 

.:!..&.!! 

0.35 0.37 

1.83 

0.42 0.43 

1£ 

~.02 0.99 

jM 

-1.00 ~.98 

~ 

0.24 1.25 

MB5 •• xts 



• 
DRY GAS METER CALIBRATION USING LOW FLOW CRITICAL ORIFICES 

1) Select the orifice closest to the expected operating flow rate and insert in meterbox inlet. 

2) For pretest calibration, leak check the system. Leak checking is not necessal)' for post-test calibrations. 
3) Set vacuum as close as possible to the Orifice Calibration Report tested vacuum. 

4) Observe the OGM dial, start liming as the needle passes the zero reference. Allow a minimum 

of 5 revolutions (pretest) or 3 revolutions (post-test) and stop timing again at the zero reference. 
5) Record readings in outlined boxes below, other columns are automatically calculated. 

• 

DATE:I-;::..:;=:..:...:..-1 

METER PART#:,__....::::.:.=::..:.__, 

METER SERIAL#: VB 4 .. ~ 
INITIAL 

Bar. Pres~ure (In Hg.)1 30.12 I 

ORIFICE K' 

NOMINAL 
t--

FACTOR 
FLOW(LPM) RUN# (AVG) 

B: 0.4544 

0.4544 

0.4544 

B: 0.8607 

0.8607 

0.8507 

B: 1.175 

1.175 

1.175 

CRITICAL ORIFICE SET SERIAL#: 2649 

TESTED 

VACUUM I 
(in Hg) I 

20 

20 

20 

18 

18 

18 

15 

15 

15 

DGM READINGS (Liters) J 
INITIAL l 

738.0 

743.0 

748.0 

754.0 

759.0 

754.0 

no.o 
n5.o 

780.0 

FINAL I NET (V.J I 

743.0 

748.0 

753.0 

759.0 

764.0 

759.0 

775.0 

780.0 

785.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: 

TEMPERATURES •c 

I DGM INLET _IDGM OUTLET J 
AMBIENTIINITIALI FINA:JINITIALI ANAL I 

18 18 19 18 19 

18 19 21 19 19 

18 20 21 19 21 

18 21 22 21 21 

18 22 22 21 22 

18 22 23 22 23 

18 23 23 22 23 

18 23 23 23 23 

18 23 23 23 23 

The following equations are used to calculale the standard volumes of air passed through the DGM, Vm (std), and the critical orifice, V" 
(std). and the DGM calibration factor, Y. These equations are automatically calculaled in the spreadsheet above. 

DGM 

AVG 

18.5 

19.5 

20.25 

21.25 

21.75 

22.5 

22.75 

23 

23 

FINAL 

I 30.09 I 

ELAPSED 

TIME 

9 (Min.OO) 

. 9.08 

9.02 

8.90 

4.50 

4.60 

4.55 

§ 40 

5 

AVG(P..,J 

30.105 

DGM 

PRESSURE 

PmQn H,O) 

§ 8 

8 

§ 4 

4 

§ 8 

8 

• 

Each Y must be ± 2.0% from the average (pretest) 
or± 5.0% from the average (post-test) 

~ 

I 
111 l (2) I (3) l VAR:T~N Vm(STD) V.,(STD) y 

5.5636 

5.5520 

5.6832 

5.6456 

1.0215 

1.0169 

5.5433 5.5705 1.0049 

AVG y@ 0.57 LPM =I 1.0144 I 
5.5399 

5.5341 

5.4535 

5.4535 

0.9844 

0.9854 

5.5255 5.3942 0.9762 

AVG y@ 1.10 LPM = I 0.9820 I 
5.5280 

5.5251 

5.5028 

5.5028 

0.9954 

0.9960 

5.5251 5.4219 0.9813 

AVG y@ 1.60 LPM"' I 0.9909 I 

0.70 

0.24 

-0.94 

0.24 

0.35 

-0.59 

0.46 

0.51 

-0.97 

. Average Dry Gas Meter Calibration Factor, Y = I o.995fl 
(1) V m (std) = 

(2) Vc:r (std) = 

(3) Y= 

K, Vm P .. ,+ (P.,I13.5) = Net volume of gas sample passed through DGM, corrected to standard conditions 
K, = 17.64 "RRin. Hg (EngUsh), 0.3858 "KKmm Hg (Metric) Tm 

p 0 

K'~ 
T"' = Absolute DGM avg. temperature ('R- English, 'K- Metric) 

= Volume of gas sample passed through the critical orifice, corrected to standard conditions 
T.,.,. = Absolute ambient temperature ('R- English, "K- Metric) 

K': Average K' factor from Critical Oriftce Calibration 
V.,(std) = OGM calibration factor 
Vm(std) 

" 
VB 4 41912.xlsx 



• 
~ O'BRIEN 6 GERE 

ID Number I·•·· 
•' 

• 
Initial Meterbox Thermocouple Calibration 

• 
Date 

Performed 
1-----'--,- ... :~ ~~~ <: ' ~~" ·-: ~ ... -~;.~··.~--~~~~~-~r)'~..t~'n%~.U:~B-~:':~~~~~~tr.::~.~~,-..:~~Jf~2-~~~-~~S~!~:i-.. ~_.ltt~~~~:.~'~<:,l"~~~~~~~/_;_~: ~~: .. . I 492 I 493 I 0.2% I·'· ~;;I 532 I 532 I 0.0% It,";:~~, 672 I 674 I 0.3% ,}-. ·~~ JLS 08/25/03 
~~~:..;.:::.::.::::::::.~~-'--_.-l: -~~ 492 492 0.0%~.?~· 532 _ 530 ·0.4% $;~ 672 _ 673 0.1%~";;_~1 JLS 08/25/03 

'> -"" ~ • ~ • ..·· ',.?f ~~- ... .: ... ; ,. ·,_<,\~ ";'<=:.f:& ':~_··-~~i'~:; ,~~'£~"tf::-r;,-:_~~- ~~:·~.: -~ ~~~~~~~~~~~ct~2 ~:1~~~~~/~;;.~~y;.!~~=--~~~~~;...~<~~~7¥ .... :-;}-.:-_~-
r .. ~· .. ..a~"·~~-

MB21nlet -::· I 492 I 493 I 0.2% I'-~~ 531 I 532 I 0.2% 1:/:""-i~~ 672 I 671 I ..0.1% I'Z~ EMA 06/16/03 
MB2 Outlet ',._,.: . ,: 492 492 o.o%)-i ::-: 531 532 0.2%~~ 672 672 0.0% j~i<j EMA 06/16/03 

., ·•·. ~ :· !;-.~;- ·•~-·r .-. p, ~:.e~ :::-~~~-~;.~:rilt~-:!~.~~~ ;."'J~~;;;,.~~'l~~~.;.;;;?:;ft::f;.;.Th"l.t.a:~lf"!:t~~~.~.;~..:;:<-~e;..:.,_-..:;:~~:I<;;_,.:§ 
1-M-B-3-In-le-t---=;.-;.;_;_ ~~ 492 I 493 I 0.2% IY£~~~ ~32 I 533 I 0.2% ~~-~~~ 672 I 673 I 0.1% ~~;;4: EMA 06/19/03 
MB3 Outlet ··<, :.:_ 492 . 492 . o.oo/o _-lJ.J:;_. 532. . 532 . o.o% -~f-i_ 672 . 671 . ..0.1% . 4~ EMA 06/19/03 
· ~li."'"~;<t· -:: "! '--~ ..... ,, ;.,.t"' :: ··:..; ...... ~-·-~· ·;.).}1~ • .: .... ..: .. -:._~~~~r~>-""- ·:---w..::..£~; ·.!1'1._..,.~....,_-;.,...~:!1· ... ·~- ~-~."""'.:......~;.;., ·~t~:,~..¢ ... ~~...,~-"$.~ ~ !!.'..,~""~·-.} .. mr~~lt'~...--v.-~""''li4 -'r~;S!'.?i"....o.."'-.. ~·H~~~.,_!\.'"*'-:-~. :; :te~"!:-~;;;:~ .,.;~-;- } ~.:~, 

- "'h-1t ... ._,.f'- ..... V-- ~ ....... -- - :6•~-,...,--..L_~....,..~~~~~...t- ~--"'e'-~ :~~~o.c:--";;..Z;:il.-..:~:o:...: ... ~--.- ~.(" ... ~~-Y-- ;..~~~-~~~-<~:: -"'~.:or-~ _ ~ ~~ ~,~w~--:~ :...:A'L·..,_ !.A'~ ..... -

MB4 Inlet ·-;·. ~ ·1 492 I 491 I -0.2% ~~7:;1 532 I 532 I 0.0% 1'-~4~ 672 I 670 I ..0.3% ~;~~";l!i- JLS 08/25/03 
MB4 Outlet ·:-.:::.-~ 492 492 o.o%;~?~ 532 · 531 -0.2o/o?:#3 • 672 . 671 ..0.1%J~ JLS 08/25/03 
: .r:. ~ ~- :f~-.:-~·-;~~s~: .. ~ -~;/-~:t:.: ... ~~- ~i~~·;;:1i~~~~~~~:::~ .... ~.l~~~;~~~~~~~~~~~~~~~::~'"'!~~~-~r-~~~~~1~~~~'?;£ 
MB51nlet 1.~: ':,}., 492 I 493 I 0.2% ~~~~).~ 515 I 515 \ 0.0% 11:%"~~ 672 I 672 \ 0.0% ~~ffili. JLS 02122111 
MB5 Outlet I~;-.',:. 492 493 0.2%i.;."-~. 515 515 0.0%···:-~i; 672 672 0.0%~:!' JLS 02122111 
·; ,_:;.,.:t,;j-<:-~~; . .:;.::-.-:J..""~~f.:_,i,~~-~-..:.- ;;.'".-'"'··~;;;~·~~'!Z'~~~r::';l~~~~~~~lll<R~~~~~i~~;:;,~£'~~,_ 
MB61nlet 1~_::-:;;1 492 I 494 I 0.4% 1:;.;._~~~ 532 I 533 I 0.2% ~;:~~ 672 I 670 I ..0.3% ~~';· JLS 09/17/04 
MB6 Outlet _ ~~: ,'!i 492 493 0.2%J'l.-~~ 532 533 0.2%:,.;..~? 672 671 ..0.1%;~:;_!.*:; JLS 09/17/04 
' ·, ·~• :-· ~~~ ·;.~ .~ .' ~. : .-- ":~-:J; -'f..._''!.' r_' 'o.'.:~~~-L~ ~- :~~foi.:~ .. ~~~":1"~~---r-:S:~!~:~ ~~;.~~·~",•':1f~~$••)!~~~:.r~t2!l~.i~~,~~~&~~~£~~.~~%~ ~~;-c~l'L-~~4;-;l·~ 
MB71nlet f· ,;_·;:~1 ~92 1 493 1 o.2% ~~~~ 535 1 535 1 o.o% ~~.f··1 672 1 673 1 o.1% 1r~ EMA o7t15to5 
MB7 Outlet 1-;.. __ '.-;_ 492 . 493 . 0.2% -~~- 535 . 536 . 0.2% _'""~ 672 . 672 . 0.0% _- f?.~ EMA 07/15/05 
'-, "" ..... ~...r.::,,: .. 'J· ~.-, \."":""" -.... ·-~·••.;.,... ~: ; .. "¥..-~, ~·~~~-.,.-,.---:-•:--J!.::.: ... •~~.£ ... ,~ .. ~ .. ;.:~:...·~ ... ~1;ti-~,.~~~,it.-..,.."':tt'-~~ ... ~.~!.......,--.o(:_.~~·· ... ~'"~~~ ... ...w~'J.~~~ .... .:r~-.:-$.~•P'.?~.~~~~l..."""' .. :~~, 

~· .. •- .. • .., -.. _:_.!".!"- ~ ~ 's. J...•~ .... ~-~~'cl!:..:...t:.J.~• c:t:.•~Y A"-1:"--~....:::;~··,.;..!.~~.,_,...-..~~k:.<..."""""~ '""1.- c......,;o,.r..,o(,ol__..:;;.~~~-~--.t~---.~f:~!:.. ..... ~-·~ ..~; ... ~~-~'111'"'"~~ 

MB81nlet 1. .-.~-~ 492 I 493 I 0.2% 1::?::~:;1 528 I 527 I -0.2% ~J.~.f~~ 672 I ~75 I 0.4% ~~~ BPG 12127/05 
MB80utlet I' . .'_ 492 . 495 . 0.6% -~··:5 ·-. 528 . 529 . 0.2% . • j}j;~_ 672 . 673 . 0.1% . ~~-~~ BPG 12127/05 

· " · • ~.; -· -· -~-- ,.~ • ,,.- .,· •. .;; .• ,..._.~·;.''·:i.'·.;~ ~;~_::~,·-;..;~.._ ...... <' '"~~~~~.J.·~~~~,~~2J"-:;+~~T~~~~~;,;r~~~~'[~"~~1:,.~..r~~J<~,!i'\i!i,:'t;'; 
MB91nlet (~: ·-'I 492 I 497 I 1.0% 1::<;:;., : 528 I 526 I -0.4% \t!f#l 672 I ~76 I 0.6% l"f·~-~.{ BPG 12/27/05 
MB9 Outlet 1··:_-:: ,. 492 . 496 . 0.8% _~;;:,~.. 528 _ 529 . 0.2% J-s,i'h- 672 _ 671 . -0.1% -~.J.;: BPG 12127/05 

.~ ·--.. " ':-,.-, .: ~-~ &: -~~~"'7.-·~·r,..~·-;.,~f:._:!~ ~..::,~~.,."':.~~:"-.y1;_~?>-~~~,p~~5'~~~~~~~~-}J8t:t.;.sl'"~,(~~or;~~~~-~\:~~~-:.~~r;~~~~·t;,:!.[~~ ;~-::;.E;.¥c., 

MB10 Inlet : . .' ~:~ 492 I 493 I 0.1% ,~ ... ~?'~ 524 I ~25 I 0.2% IA#f;,l 669 I 669 I 0.0% If£~;~ BAG I 04127/06 
MB10 Outlet . :. 493 . 494 . 0.2% _' !..J-<'_ 524 . 525 . 0.2% .;1; :-1·_ 668 . 668 . 0.0% _;~-·~~. BAG . 04127/06 

r -t .... ,.. §- • ~ •• '-"'""_...,.i"i ..... ~ •• l,;. a:t-.... ~---- ~~:•--<1"·;.::).-~.&'~·· ~~ ... ~~:.-'!:.. ---, .. - ... ="-. ..... ~ ... ,.:.....,:;;;o ,. -~ .. "'~- ... ~-:.~ ...... ~ .... 1.,.,. ~ 1-------1... . · .. .:~ 4
-:, '.~·=- ...... :.·-~ ~ "":. · \ ~>'"'- .... _ ...... ~~!·~!"'" • .. ~ .. ---.-..~~~ ... ~~~\::"~~--~~.,s:-~~--=-~~w~·'.......,."i."-.:1~~~~1~..:: ....... ~~~~?~lC"z~ .... ·.;.'1\"-.w-~!~;~~ 

MB111nlet ,:_·,.:'-1 492 I 493 I 0.2% lfJ:·~~~~ 539 I 543 I 0.7% ~~~-~ ~70 I 668 I ..0.3% ~~~{ BAG 08/23/06 
MB11 Outlet ; .• ·,.,:. 492 . 493 . 0.1% .'i .. ;,;'-7. 539 . 539 .. 0.0% .i~i]/. 670 . 669 . ..0.2% }f~ti BAG 08/23/06 

~. ~ .... ·: ~-t 1r\. ·-i~~- !'_.~":" ~ ....... ~ ~ ~:~-~.._ .:1·~~~,~_:;~~~±::~-4 .. ::.~:~~:~-;:~~~..:i-~-..J.7.;'"tf~~~~B .. ~~~~~G;t&it;.·~~-~3l~~~~~~:~~~~~t~~~~!'"3.~;,.~~~~-~-~.:_:.,: _ _;~ ·:-~~-~ 

Reference Thermocouple: Fluke SIN: 83450033 or SIN 90460057 traceable to the Untied States National Institute of Standards and Technology 
*Acceptable Deviation: 1.5% 

~~ce.()ps~\Sou"caTIISIII"Ig\EquipiNt"II~CHatroai~'OryG.:IsMUr~'olnCOGI.ITc.m 



• 

• 

• 

------------- - O'BRIEN 6 GIERE 
ENGINEERS, INC 

Probe ID I P4-A 

"S" T e Pitot Calibration 

Is the Pilot Level and Perpindicular? Yes 

Is There any Obstruction? No 

Is the Pilot Damaged No 

a1 (-10° = a1 = + 10°) 0 

0 

B1 (-5°= B1 = +5°) 

y 0 

0 

z = A Tan y (< 0.125") 0.000 

W = A Tan 0 (< 0.03125") 0.0166 

D, (3/16 = D, = 3/8") 0.375 

A 0.951 

N2D1 (1.05 = PAID,= 1.5) 1.268 

SOurce: Quality Assurance Handbook fo< Air Pollulion Measurement 

Systems: Volume 111. S!alionaiY Source-Specmc Methods. 
EPN6llOIR·94/038c, September 30, 1994 

Initial Sample Probe Calibration Form 

Date 05/30/12 Technician I JLS 

- --;,_,. 

- ~; 
-··- I IYI y 

Degree lndlcatlng level position for 
determining a a •nd Q2. 

Dear•• Indicating ,.vel poaftlon for 
delermlnlng J3• and p,. 

__ L-)_ 
@s r-:-; 
Degree JndlcaUng Jevel poaiUon for 

. dotormlnlnge. 

Degree Indicating level position for 

dotemlnlng'Y then calculate Z. 

Verification of "S" T e Pitot, Thermocou le and Nozzle Placement 

Does X Exceed 0.75 Inches? Yes 

Does Y Exceed 31nches? Yes 

A. Bottom VlltWi ahowtng minimum pltot tub•nozzle separation. 

V ~ 7.62 em (3 ln.) 

Thermocou Ie Calibration 

Ice Bath 0R "' 
Ambient R Boili Waler 0 R 

1 2 1 2 3 . 1 2 3 ·' 
Reference Temp 492 492 492 538.2 538.2 538.2 668 668 

Thermocouple Temp 493 493 493 538.4 538.4 538.4 668 668 ,, 
Difference(%) 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0 

Temperature values must ba wilhln t5% of reference temperature 

1 certify that the probe ID P4-A meets or exceeds all specifications, criteria and/or applicable design features and Is 
herby assigned a pilot tube calibration factor Cp or 0.84. 

Certified By: ____ _;S~T~G::.._ ___ _ Date: __ .::0=5/~31!!.11:..:2:........._ 

'• 

3 
668 

668 

0.0 

Initial P4-A.xls 



--------- O'BRIEN Ei GERE 
ENGINEERS. INC 

Probe ID I P4-B 

"S" T e Pitot Calibration 

Is the Pilot Level and Perpindicular? 

Is There any Obstruction? 

Is the Pilot Damaged 

a1 (-10" = a1 = + 10") 

B, (-5°= B, = + 5") 

0 

z = A Tan y (< 0.125") 

W = A Tan 0,(< 0.03125") 

D, (3/16 = D, = 318") 

A 

N2D1 (1.05 = P,J01 = 1.5) 

Yes 

No 

No 

0 

0 

0 

0.000 

0.0167 

0.374 

0.955 

1.277 

SOurce; Quality Assurance Handbook (or Air Pollulion Measure men! 
Syslems: Volume Ill, Slallonary Source·Specific Melhods. 
EPN600/R·94/038c, Seplember 30, 1994 

Initial Sample Probe Calibration Form 

Dale 02122/11 Technician I JLS 

$ y - ~'-·~ 

-··- I I:PI - ~: 
Oegr•e lndk::atlng lev• I position for 

determining a a •nd (b. 

Degree kldlcaUng Jevel po•ftlon for 
dotormlnlng P• ud P•. 

__ k-). 
4.-u:=-=~=-;;;;~-:.==..s:?=-5 ~ j 

Degree Indicating Jevel poaltlon for 
determining®. 

Degree Indicating level poaldon for 

detemlnlngYthan calculate z. 

Verification of "S" T e .Pitot, Thermocou le and Nozzle Placement 

Does X Exceed 0.75 Inches? Yes 

Does Y Exceed 3 inches? Yes 

A. Bottom vtew; showing minimum pttot tub•nozzle separation. 

Statio Pteasure 

~~~~~:':. __ 
•m:;1~r,t:::: 

~--------
V ~ 7.62 em (3 ln.) 

Thermocou le Calibration 

Ice Bath R Ambient 0 R ,; Boiii Waler 0R 
1 2 3 i 1; 1 2 3 • 1 2 

Reference Temp 492 492 492 .. 515 515 515 672 672 ~ .• · .~ 

:-: ~ 
Thermocouple Temp 495 .495 495 · .... ~ .,. . ~; 517 517 517 '670 670 

Difference(%) 0.6 0.6- 0.6 0.4 0.4 0.4 -0.3 -0.3 

Temperalure values musl bewilhln 1.5% or rererence lemperalure 

I certify that the probe ID P4-B meets or exceeds all specifications, criteria and/or applicable design features and is 
herby assigned a pilot lube calibration factor Cp of 0.84: 

Certified By: -----'J:.:L,s __ -:-_ Date: __ .::0=21c::2=:21.:.1.:..1 __ 

• 

• 

3 
672 

670 

-0.3 

• 
Initial P4-B.xis 



• • • 
C®J. O'BRIEN 6 GERE. Initial Oven Box Thermocouple Calibration 

ID Number 
~ .:.}~· 
...,_ .... " 

... Ice Bath ;: ... ~~ Ambient li-~1. Hot Water Bath :~~~;;;1------.-----l 
Reference I Thermocouple . . • :;-:-?- : Reference Thermocouple . . • ::;;-.. ; Reference Thermocouple . . • ,; ·~ :r. 

Temperature (0 R) Temperature (0 R) Dev•atlon :,~.;.Temperature (0R) Temperature (0 R) Deviation ~~ Temperature (0 R) Temperature ("R) Deviation ?_,_;.·L:. Technician 
uate 

Performed 

OB-1 I···. ·I 493 I 493 0.0% <,"';'-;:.: 515 515 0.0% 14'·c~ 672 672 0.0% ·:.~; 
• ~"·• I' ,"'r~,;' ~ •: J<f" ./o·'"'!'! 

492 0.0% ;...-.:,?.;;:. 515 515 0.0% ~:::;..,':1: 672 670 -0.3% ~.::-.:". 
JLS 02/09/11 

515 515 0.0% 672 670 JLS 02/22/11 
491 -0.2% <.:;.~ ":; 515 514 -0.2% f?.r :~ 672 670 -0.3% -~ .,...li-· t.-:.;,- ... ~..-. .,.,(. . .,... '-"!""' 

488 -0.8% .:Jff.' 515 512 -0.6% .. ~~, ...... ~ 672 672 0.0% :;It:': "i 
... ~.... ~$·/ ·--.JI":f"'"" 

492 0.0% '~;j' 515 515 0.0% :~j 672 672 0.0% ~;': 
492 0.0% ' ·-:..-.:,..: 533 534 0.2% ~" :•"! 671 668 -0.4% ~.tO::;-:; 

• ~~.?~~ ~~· ~~:': 
488 -0.8% c.:·.;·_ 515 515 0.0% f~ 672 670 -0.3% ;~.;:..'\'! 

;;,.; ·''' ·;'S·;i'~ -~~: 
492 0.0% -~ ~f;j 533 530 -0.6% ¥.-i"t' 670 670 0.0% ·:!Y'::~ 

Jft' ....... • _. .... _ .r.l'l' ~-- '.;t'" 
l----'4.::;9.::;3 __ +-"0:.:.2:.;%.:;.o-l,~~;.,\ 536 535 ·0.2% -~:.i.~ 670 670 0.0% . .?'-f;i;. 

! 492 0.0% t:-~~?~ 536 536 0.0% 1~ 670 670 0.0% ~~ 

JLS 02/22/11 
JLS 02/22111 
JLS 02122111 

NAG 05119/07 
JLS 02/22/11 
NAG 05/19/07 
BPG 12/13/05 
BPG 12/13/05 
BAG 

515 514 -0.2% 

515 512 -0.6% 
515 515 0.0% 
533 534 0.2% 
515 515 0.0% 
533 530 -0.6% 

536 535 -0.2% 
536 536 0.0% 
524 525 0.1% 

672 670 
672 672 
672 672 
671 668 
672 670 
670 670 
670 670 
670 670 
668 668 92 492 0.1% r~'{· 524 525 0.1% -f........ 668 668 0.0% ~ ... :.~· ~·~ u~•~oouu 

§ r; ~~~; ~ ~~------+-----1 
·,: ~ ~~ t.- -..• ~I ~.'Y~ ~t'=;;' 

. ~ . ,,~ f· . .:~ :if~f' ~~~~ ~·1------+------i 

04/27/06 

:: --~~l ·~·-~ ~~?~t-----+-----1 

.. ;:~~%; . ~ . ;[-~1-----+-----i 
•1-------+------+----1~- !· ~ '!>':-i"-1 ~--'< 1-----+------1 
1--------t-------+------1":~: ~ ~-~ ~-~~1 1------1.- .If .. ~ ('"'-=~- r' ... i' _t-----+------1 

.: ~·-~1--------+-------+-----i:_:~~l . ~0. :~~:<:1-----+-----i 

1-----;,. .,. . ~-":• ;-""'--"'· 'f'' ¥"· 
1-· -------t··. ~ :~ . ~~~ ;£;:? . .:.;;1-----+-----i 

... ~·~"r, .~ ..... ,r.. ' .'fl'"i.,-,j 

1------i ' ~ f~~ ~~ ~~~------+-----1 

' Reference Thermocouple: Fluke SIN: 83450033 or S/N 90460057 traceable to the Untied States National Institute of Standards and Technology 
"Acceptable Deviation: 1.5% 

O'Brien & Gere ~IC:'fo()p:r.\£NIIIDvOI\Sel.lteoTosllng\E~~Daa~~'OwnBoxes~OBCIII2011.zts'l2005 



-~ OBRIEN6GERE Initial lmpinger Outlet Thermocouple Calibration 

ID Number I ;i .. ~~} Reference Date 
Performed ·. _;; ·· -;rem perature ("Rk 

''"~ MAS 
~"::~"(, 

P0·1 I· ?J 493 I 492 ..().2% ':.;!!'; •i 515 515 0.0% :::?:~: 672 670 I -0.3% 1:"'-·" 
,r ,- ·- -.,:."'~ 'J·~••'-

-0.2% ~-.. :""·· 515 514 -0.2% Y,'{(, 672 670 <!'~~!il MAS I 01/18/12 
:',..~.:.~: 
~~-~ 
)1':<1'~~ 
~-"~"-~~~ 
'G';-.J 

:~~:~ 
.f:,.•'l:;i 

MAS .;r. ..... ·-:.-
~~-s:: 

MAS II' ... ~)· ....... 

0.0% ~~·::~, 515 514 -0.2% ~~ 672 670 ~:::.~:;.;1 MAS I 01/18/12 
..Q.2% r;1;~: 515 515 0.0% 'Pf~l 672 I 670 I -0.3% 1;.~-:· >I MAS I 01/18/12 
..Q.2% ~f.~;;; 515 513 -0.4% ~~I 672 I 670 I -0.3% 1;:.~:~.;-1 MAS I 01/18/12 
0.0% :t~:1; 515 513 -0.4% ,:};; ·~>; 672 670 -0.3% •~ ~i~ I MAS I 01/18112 

• .., .. ,. 4- .. • - ... 

0.0% ~ ~ 515 513 -0.4% ~;."0.~ 672 670 -0.3% ,.,:..';:c•J MAS I 01/18/12 
-0.2% •:~-;..f 515 514 -0.2% ~~} 672 670 -0.3% ,,:,"'~.)'1 MAS I 01/18/12 

~-~: ..... </ ~-~ ... .., 
·1.0% ~··:::.· '; 515 514 -0.2% •. ::::..:;· 672 670 ·0.3% ;~_,..;.! MAS I 01/18/12 

515 514 -0.2% 
515 514 -0.2% 
515 515 0.0% 
515 513 -0.4% 
515 513 -0.4% 
515 513 -0.4% 
515 514 -0.2% 
515 514 -0.2% 

672 670 
672 670 

672 670 
672 670 
672 670 
672 670 

672 670 

672 670 
672 670 MAS ·r~Si~ .. ~ 

!i~~ 
......... .!t~ 

l---===--+----==~-+-·:..:1~.0::.;0fc~o-lr :"·l 515 514 -0.2% t';.;..:; 672 670 -0.3% <,.~:;-1 MAS I 01/18/12 

;• 'f::) ~.:~*1-------+------+-----l ., '. . .... ' ~ 

515 514 -0.2% 

4~~ .... 

~~-{.~~ 
....... " ~ .. ::,., r--: ..,,...., 
r: ..... -~ .. 
;~~ ...... ~ ,_ 
~;,r 
~/' 
:~;~:~1 
~~~1~ 

.:·')>. ~ 
~~~~ 
~ .. : •: .... ,, 
_ ..... :-... 

1--------+-------1-----1~' ~ t~~~~--------+------+-----1· 
1-------+------l----l;...r.;., ...... ,.1-------+------+-----l: 
1------+------t--------l~-.~, .~~ :i. I 

1------+------t--------l ... ~:..: !:~ ~ ·~ 
1-------+------l----l:~:;iJ ~{~i~--------+------+-----1. 

. -· . ~ "' ",;\:.-1-------+------+-----l: 

_,;1 I I ~~~ ~I I I ~ 
•!a" .1 ';..~·~~ 

Reference Thermocouple: Fluke SIN: 83450033 or SIN 90460057 traceable to the Untied States National Institute of Standards and Technology 
*Acceptable Deviation: 1.5% 

• • -~~-T_.,..,__c:-o ...... --··O.C.O_,DOS 
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• 

• 

Reference Method Manual Equipment 
Post-Test Calibration Checks 



• 
POST TEST DRY GAS METER CALIBRATION 

DATE:I "'~••v•• I . METERBOXft.:~ 
TECHNICIAN: . ST~ CRITICAL ORIFICE SET SERIAL ft.:~ 

K' TESTED 

FACTOR I VACUUM 

RUN ft. I (AVG) iin Hg) 

D:EB§ 
0.4961 19.5 

0.4961 19.5 

0.4961 19.5 
[]: 
D·:'~ . 3 ~ 

n5.602 733.635 . 

740.144• 748.166' 

•748.166 756.188 

I· I I 

-'. 

' 

.0 

.0 

.0 

8.033 

8.022 

8.022. 

.o 

.• 0 

.0 

• 
INITIAL FINAL 

BAROM~IC PRESS~RE (in Hg):l 29.5 I 'I 29.5 I 

DGM 
AVG 

'ELAPSED 

TIME(MIN) 

a 

AVG(P..,) 

29.s· 

• 

I I ·I I II 
·o 

0 

0 
§§ 

69 70 71 71 

69 74 74 72 

69 74 74 73 

71 

72 

73 

70.75· 

73 

•73.5 

.13.00 

13.00 

13.00 

AVG= 

§ 4 

4 

~ ~ 1.046 

~ ~ .1.,!!g 

7.8566 ~ ~· 

I I I I I I 

0 

0 

0 
§§ 

AVGz .!:ill Q:!!Q 

AVG= 

AVERAGE DRY GAS METER CALIBRATION FACTOR, y =I 1.051 I 
PRE-DE~ERMINED DR; GAS METER CALIBRATION FACTOR, y =I 1.008 ·I 

PERCENT DIFFERENCE=' 4·2 I 

MBS 071912.xls 

1.,21 

w 
.1,.2!!. 



~· DBRIEN·6 GERE 
~ . 

POST TEST DRY GAS METER CALl BRA TION 

. .-------. 
DATE: 7/1912012 

TECHNICIAN: STG 

METERBOXN:~ 
CRITICAL,ORIFICE SET SERIAL#:~ 

K' I TESTED 

FACTOR VACUUM DGM READINGS (FT') l 
lc>RIFICE sl RUN # I· (AVG) I (in Hg) INITIAl. I FINAL I NET(V.,J I 

INITIAL 

BAROMETRIC PRESSURE (in Hg):l 29.75 

. 
TEMPERATURES 'F 

AMBIENT I DGMINLET DGMOUTLET DGM 

INITIAL I . FINAL INITIAL I FINAL AVG 

D 1 • 0.4961 : 19 124.50' 132.738 8.238 70 73 73 73 73 73 

•. 2 0.4961 19 132.738 140.960 8.222 ' 70 73 74 73 73 73.25 

3 0.4961 19 140.960 149.165 8.205 70 75 75 73 . 73 73;125 

D: §§ ··I __ LJ _l _ _f_l 
0:§11 I I' IIIII 

FINAL AVG(P..,) 

I I 29.751 ~ 

ELAPSED 

TIME(MIN)I 

. a 

8.1459 ~ 1.023 .. 
~ ~ .1,lli 

8.1114 !!:llii ~ 

E:!!!!: 
13.00 § 5 

5 13.00 

AVGz ~ Q.Ql! 

§§ 
§§ 

AVERAGE DRY GAS METER CALIBRATION FACTOR, y = I 1.026 . I 
PRE-DETERMINED DRY GAS METER CALIBRATION FACTOR, y =I 0.990 I 

PERCENT DIFFERENCE =I --·-l.S -- I 

• • V:\Office-Ops\ENV\OiV01\Source Tesling\Equipment caUbration Data\Post Test caubrations\Meter Boxesi20121M.071912.x:s 

~ 

~ 

·~ 



• ------------ O'BRII:N 6 GI:RI: 
ENGINC::ERS. INC 

Post-Test Sample Probe Calibration Form 

Probe ID P4-A 

Visual Inspection 

Do pilot tips appear to be damaged? N 

Do thermocouple wires appear broken or shorted? N 

Do all components appear to be in good condition? y 

Post-Test Thermocouple Calibration 

Reference Temperature °F Thermocouple Temperature °F Difference ° F 

77.2 77.4 0.2 

Reference Thermocouple Fluke SIN 63450033traceable to the Untied States Nationallnsbtute of Standards and Technology 

Accepatable Deviation +/- 2 °F 

X Acceptable 

Unacceptable 

• Date __ .:;07c::i2:..:0::../1;..:2:___ Technician ___ _:S~T:...:G::_ __ _ 

• 
P4-A 072012.xls 



• O'BRII:N 6 GI:RI: Post-Test Sample Probe Calibration Form • 
Probe ID P4-B 

Visual Inspection 

Do pilot tips appear to be damaged? N 

Do thermocouple wires appear broken or shorted? N 

Do all components appear to be in good condition? y 

Post-Test Thermocouple Calibration 

Reference Temperature ° F Thermocouple Temperature °F Difference °F 

77.6 78.0 0.4 

Reference Thermocouple: Fluke SIN: 834500331raceable lo l/1e Unlied States NatJonallnsiJiule of Standards and Technology 

Accepatabte Deviation +I- 2 °F 

X Acceptable 

Unacceptable 

Date __ .;;..;07-'-12""0;.;..11"'2'---- Technician -----'S"-T'-'G::_ __ _ • 

• 
P4-B 072012.xls 



• 
DRY GAS METER CALIBRATION USING LOW FLOW CRITICAL ORIFICES 

1) Select the orifice closest to the expected operating flow rate and insert in meterbox inlet. 

2) For pretest calibration. leak check the system. Leak checking is not necessary for post-test cal ibrations. 

3) Set vacuum as close as possible to the Orifice Calibration Report tested vacuum. 

4) Observe the DGM dial . start timing as the needle passes the zero reference. Allow a minimum 

of 5 revolutions (pretest) or 3 revolutions (post-test) and stop timing again at the zero reference. 

5) Record readings in outlined boxes below. other columns are automatically calculated. 

METER SERIAL #: I w•~~• I 

CRITICAL ORIFICE SET SERIAL#: 2649 METER PART#: • - -

DATE:! -~v•~v" I 

ORIFICE K' TESTED 

• 

INITIAL 

Bar. Pressure (in Hg.)1 30.15 I 

TEMPERATURES "F 

NOMINAL 
1---

FACTOR VACUUM I OGM READINGS (Liters) I I DGM INLET IDGM OUTLET I DGM 

FLOW (LPM) RUN# (AVG) (in Hg) I INITIAL I FINAL I NET(Vm) I AMBIENTIINITIALI FINAL I INITIAL I FINAL I 

G 
G 
G 2 

3 

0.4544 

0.4544 

0.4544 

0.8607 

0.8607 

0.8607 

1.175 

1.175 

1.175 

18 1,276.940 

18 1,281.940 

18 1,28~~ 

18 1,291 .940 

18 1,296.940 

18 1,301 .940 

16 1,306.940 

16 16 1,311 .940 

16 1,316.940 

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: 

1,281 .940 

1,286.940 

_1 ,291~4!_ 

1,296.940 

1,301 .940 

1,306.940 

1,311 .940 

1,316.940 

'---1 ,321 .940 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

u ~ 

u ~ 

u ~ 

u ~ 

u ~ 

~ ~ 

~ ~ 

~ ~ 

~ u 

The following equations are used to calculate the st~dard volumes of air passed through the DGM. Vm (std). and the critical orifice, V" 
(sld). and the DGM calibration factor. Y. These equations are automatically calculated in the spreadsheet above. 

~ ~ ~ 

~ ~ ~ 

25 ~ ~ 
-

~ ~ ~ 

~ 25 ~ 

~ ~ ~ 

~ 25 ~ 

~ ~ u 

u 26 u 

AVG 

25 

25 

25 

25 

25 

25.5 

25.75 

26 

26 

FINAL 

[ 30.15 J 

ELAPSED 

TIME 

a (Min .OO) 

§§ 2 

0 

4 .75 

4.78 

4 .85 

3.35 

3.33 

3.32 

AVG(P..,.) 

30.15 

DGM 

PRESSURE 

Pm (in H10) 

§ 
§ 4 

4 

§ 8 

8 

• 

Each Y must be± 2.0% from the average (pretest) 

or± 5.0% from the average (post-test) l 
I (1) I (2) 

I 
(3) 

I VAR:TION I Vm (STD) V., (STD) y 

5.4998 

5.4998 

5.3822 

5.3697 

0.9786 

0.9763 

5.4998 5.4195 0.9854 

AVG y@ 0.57 LPM = I 0.9801 I 
5.5052 

5.5052 

5.4995 

5.6047 

5.6401 

5.7167 

1.0181 

1.0245 

1.0395 

AVG y@ 1.10 LPM =I 1.0274 I 
5.5020 

5.4992 

5.3906 

5.3584 

0.9798 

0.9744 

5.4992 5.3423 0.9715 

AVG y@ 1.60 LPM =I 0.9752 I 

-0.15 

~.39 

0.54 

~.90 

~-28 

1.18 

0.47 

~. 08 

~. 38 

Average Dry Gas Meter Calibration Factor, Y = r 0.924Ll 

(1) Vm (std) = 

(2) V., (std) = 

(3) Y= 

K, Vm P .. ,+ (P.,,13.6) 

Tm 

P .. , o 
K' -..JT:::: 

= Net volume of gas sample passed through DGM. corrected to standard conditions 
K, = 17.64 "Riin . Hg (English), 0 .3858 'Kimm Hg (Metric) 

T m = Absolute OGM avg. temperature ("R - English. ' K - Metric) 

= Volume of gas sample passed through the critical orifice. corrected to standard conditions 

T ~• = Absolute ambient temperature ('R - English . 'K- Metric) 

K' = Average K' factor from Critical Orifice Calibration 

Va (std) = DGM calibration factor 

Vm (std) 

Pre-detennined Dry Gas Meter Calibration~ 0_9958 -~ 
Factor, Y = 

Percent Difference I -o.2 I 

VB 4 6 28 12.xls 
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Mar§2.am Success Through Science-:!~ 

• Your Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS- JOPLIN, MO 
Your C.O.C. #: N/A 

• 

• 

Attention: Jeff Gorman 
O'Brien & Gere Engineers Inc 
7600 Morgan Rd. 
Liverpool, NY 
USA 13090 

' . 
Report Date: 2012/05/14 

CERTIFICATE OF ANALYSIS 

MAXXAM JOB#: 8262174 
Received: 2012/05/01, 18:00 

Sample Matrix: Stack Sampling Trairi 
#Samples Received: 11 

Analyses 
Extractable Condensables (M202) 
Non Extractable Condensibles (M202) 

Particulates/Acetone Rinse (M5/315/M201) 
Particulates/Filter (M5/315/NJATM 1/M201) 
Final Volume of Acetone Probe Rinse 
Weight of Solvent from lmpingers 
Weight of Water from lmpingers 

Quantity 
6 
5 

4 
3 
4 
6 
5 

Date Date 
Extracted Analyzed Laboratory Method 
2012/05/07 2012/05/07 BRL SOP-00118 
2012/05/09 2012/05/09 BRL SOP-00118 I BRL 

SOP-00109 
2012/05/03 2012/05/07 BRL SOP-00109 
N/A 2012/05/07 BRL SOP-00109 
N/A 2012/05/03 BRL SOP-00109 
N/A 2012/05/07 
N/A 2012/05/07 

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 

Encryption Key 

Please direct all questions regarding this Certificate of Analysis to your Project Manager. 

MIKE CHALLIS, GET, B.Sc, C.Chem, Customer Service Manager, US Air Taxies • 
Email: MChallis@maxxam.ca f · 

Phone# (905) 817-5790 

==================================================================== 

Method 
Reference 
EPA 202 
EPA 202 

EPA 5/315 
EPA 5/315/NJATM1 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 
5.1 0.2 of ISO/lEG 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxarri Job #: 8262174 
Report Date: 2012/05/14 

. $uccess Through Science® 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 • 

. Site Location: GENERAL DYNAMICS -JOPLIN, MO · 

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN 

Maxxam ID NH6490 NH6491 NH6492 NH6493 
!Sampling Date 2012/04/26 2012/04/26 2012/04/26 2012/04/26 
COC Number N/A N/A N/A 

Units RB-M5-ACETONE R1-BLDG3-M5 R2-BLDG3-M5 R3-BLDG3-M5 RDL QC Batch 

ft\cetone Rinse Particulate Weight in Acetone Rinse mg <0.5 2.7 4.6 1.3 0.5 2837736 

Front Half Particulate Weight on Filter mg N/A <0.30 <0.30 <0.30 0.30 2837735 

~cetone Rinse Volume ml 150 77 96 100 1 2837738 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Maxxam ID NH6494 NH6495 NH6496 
Sampling Date 2012/04/26 2012/04/26 2012/04/26 

OC Number 
Units RB-M202-WATER RB-M202-ACETONE RB-M202-HEXANE RDL QC Batch 

Weight g 210 N/A N/A 0.1 2839900 

Weight of Solvent g N/A 160 140 0.1 2839897 

Inorganic Condensibles mg 0.6 N/A N/A 0.5 2843286 

Organic Condensibles mg N/A <1 <1 1 2839896 

N/A =Not Applicable • RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Maxxam ID NH6497 NH6498 NH6500 
Sampling Date 2012/04/26 2012/04/26 2012/04/26 
r.oc Number N/A N/A N/A 

Units FB-BLDG3-M202 R1-BLDG3-M202 R2-BLDG3-M202 RDL QC Batch 

~eight g 230 230 210 0.1 2839900 

~eight of Solvent g 98 140 110 0.1 2839897 

Inorganic Condensibles mg 1.9 5.4 5.2 0.5 2843286 

Organic Condensibles mg 1 1 2 1 2839896 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

• 
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Ma?§'.am 

Maxxam Job #: 8262174 
Report Date: 2012/05/14 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

suCcess Through Sciencet!l 

Site Location: GENERAL DYNAMICS -JOPLIN, MO 

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN 

Maxxam ID NH6501 
ISamplinQ Date 2012/04/26 
ICOC Number N/A 

Units R3-BLDG3-M202 RDL QC Batch 

~eight g 210 0.1 2839900 

Weight of Solvent g 120 0.1 2839897 

Inorganic Condensibles mg 3.9 0.5 2843286 

Organic Condensibles mg 1 1 2839896 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Page 3 of8 
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Ma?92am Success Through Science® 

O'Brien & Gere Engineers Inc 
Maxxam Job #: 8262174 Client Project #: 49064-001.001. · • 
Report Date: 2012/05/14 Site Location: GENERAL DYNAMICS -JOPLIN, MO 

Test Summary 

Maxxam ID NH6490 Collected 2012/04/26 
Sample ID RB-M5-ACETONE Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted 
BAL 2837736 2012/05/03 

2837738 N/A 

Maxxam ID NH6491 Collected 2012/04/26 
Sample ID R1-BLDG3-M5 Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted 
BAL 2837736 2012/05/03 
BAL 2837735 N/A 

2837738 N/A 

Maxxam ID NH6492 Collected 2012/04/26 
Sample ID R2-BLDG3-M5 Shipped 

Matrix Stack Sampl!ng Train Received 2012/05/01 

Instrumentation Batch Extracted 
BAL 2837736 2012/05/03 
BAL 2837735 N/A • 2837738 N/A 

Maxxam ID NH6493 Collected 2012/04/26 
Sample ID R3-BLDG3-M5 Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted 
BAL 2837736 2012/05/03 
BAL 2837735 N/A 

2837738 N/A 

Maxxam ID NH6494 Collected 2012/04/26 
Sample ID RB-M202-WATER Shipped · 

Matrix Stack Sampling Train Received 2012/05/01 • 

Instrumentation Batch Extracted 
2843286 2012/05/09 
2839900 N/A 

Maxxam ID NH6495 Collected 2012/04/26 
Sample ID RB-M202-ACETONE Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted 
2839896 2012/05/07 
2839897 N/A 

• ' Page 4of8 
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Maxxam Job #: 8262174 
Report Date: 2012/05/14 

Maxxam ID NH6496 
Sample ID RB-M202-HEXANE 

Matrix Stack Sampling Train 

Maxxam ID NH6497 
Sample ID FB-BLDG3-M202 

Matrix Stack Sampling Train 

T D est escript1on 
Extractable Condensables (M202) 
Non Extractable Condensibles (M202) 
Weioht of Solvent from lmpinoers 
Weioht of Water from lmpingers 

Maxxam ID NH6498 
Sample ID R1-BLDG3-M202 

Matrix Stack Sampling Train 

Test Description 
Extractable Condensables (M202) 
Non Extractable Condensibles_lM202}_ 
Weioht of Solvent from lmpinoers 
Weioht of Water from lmpingers 

Maxxam ID NH6SOO 
Sample ID R2-BLDG3-M202 

Matrix Stack Sampling Train 

Test Description 
Extractable Condensables (M202) 
Non Extractable Condensibles(M202) 
Wejght of Solvent from lmpinoers 
Weioht of Water from lmpinoers 

Maxxam ID NH6501 
Sample ID R3-BLDG3-M202 

Matrix Stack Sampling Train 

Test Description 
Extractable Condensables (M202) 
Non Extractable Condensibles_(M202~ 
Weight of Solvent from lmpinoers 
Weioht of Water from lmpinoers 

Instrumentation 

I t t . ns rumen at1on 

Instrumentation 

Instrumentation 

Instrumentation 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through SclencolAI 

Site Location: GENERAL DYNAMICS -JOPLIN, MO 

Test Summary 

Batch Extracted 
2839896 2012/05/07 
2839897 N/A 

B t h ac E t x racte d A I d na1yze 
2839896 2012/05/07 2012/05/07 
2843286 2012/05/09 2012/05/09 
2839897 N/A 2012/05/07 
2839900 N/A 2012/05/07 

Batch Extracted Analyzed 
2839896 2012/05/07 2012/05/07 
2843286 2012/05/09 2012/05/09 
2839897 N/A 2012/05/07 
2839900 N/A 2012/05/07 

Batch Extracte d Analyzed 
2839896 2012/05/07 2012/05/07 
2843286 2012/05/09 2012/05/09 
2839897 N/A 2012/05/07 
2839900 N/A 2012/05/07 

Batch Extracted Analyzed 
2839896 2012/05/07 2012/05/07 
2843286 2012/05/09 2012/05/09 
2839897 N/A 2012/05/07 
2839900 N/A 2012/05/07 

Page 5 of8 

Collected 2012/04/26 
Shipped 

Received 2012/05/01 

Collected 2012/04/26 
Shipped 

Received 2012/05/01 

A I t na1ys 
MANOJ GERA 
FRANKMO 
FRANK MO 
FRANKMO 

Collected 2012/04/26 
shipped 

Received 2012/05/01 

Analyst 
MANOJ GERA 
FRANK MO 
FRANKMO 
FRANKMO 

Collected 2012/04/26 
Shipped 

Received 2012/05/01 

Analyst 
MANOJGERA 
FRANKMO 
FRANKMO 
FRANKMO 

Collected 2012/04/26 
Shipped 

Received 2012/05/01 

Analyst 
MANOJGERA 
FRANKMO 
FRANK MO 
FRANKMO 

Ma>:xam Analyt_icS lmernational Corporation o/a Maxxarn Analytics 6740 canpobello noad, Mlssissauga, Omario.l5N 21..8 TeL (905) 817-5700 Toll-Free~ 800-563-G2GG Fax~ (905) 817-5777 www.maxxei~JLca 



Ma-62-am . . 
• Success Through Science<!l 

O'Brien & Gere Engineers Inc 
Maxxam Job #: 8262174 
Report Date: 2012/05/14 

Client Project #: 49064-001.001 • 
Site Location: GENERAL DYNAMICS -JOPLIN, MO 

GENERAL COMMENTS 

FILTERS : Untared filters were received. 

Sample NH6494-01: REAGENT BLANK: Reagent blank result reported as per in 150 ml according to M-202. 
REAGENT BLANK: Whitish residue found in Teflon Dish. 

Sample NH6495-01: REAGENT BLANK: Reagent blank result reported as per in 150 ml according to M-202. 
REAGENT BLANK : Whitish residue found in vial. · 

Sample NH6496-01: REAGENT BLANK: Reagent blank result reported as per in 150 ml according to M-202. 

Sample NH6497-01: ORGANIC EXTRACTION: Oily material found in vial. 
INORGANIC EXTRACTION : Whitish residue found in Teflon dish. 

Sample NH6498-01: ORGANIC EXTRACTION :Whitish residue found in vial. 
INORGANIC EXTRACTION : Whitish residue with black particles found in Teflon" dish. 

Sample NH6500-01: ORGANIC EXTRACTION : Whitish residue found in vial. 
INORGANIC EXTRACTION : Brownish residue found in Teflon dish. 

Sample NH6501-01: ORGANIC EXTRACTION: Whitish residue found in vial. 
INORGANIC EXTRACTION : Greenish residue found in Teflon dish. 

Results relate onlv to the items tested. 

• 

• 
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Ma?§2.am 
O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project#: 49064-001.001 
P.O.#: 

Success Through Science~ 

Site Location: GENERAL DYNAMICS -JOPLIN, MO 

QA/QC 
Batch 

Quality Assurance Report 
Maxxam Job Number: GB262174 

Date 
Analyzed 

Num lnit QCTvoe Parameter yyyy/mm/dd Value %Recovery 
2837736 RSU Method Blank Acetone Rinse Particulate Weight in Acetone 2012/05/07 <0.5 
2839896 MGE Spiked Blank Organic Condensibles 2012/05/07 90 

Spiked Blank DUP Organic Condensibles 2012/05/07 92 
RPD Organic Condensibles 2012/05/07 1.4 
Method Blank Organic Condensibles 2012/05/07 <1 

2843286 MGE Method Blank lnoraanic Condensibles 2012/05/09 <0.5 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement. 
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery. 
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. . 

Page 7 of 8 

Units QC Limits 
mg 
% 70- 130 
% 70- 130 
% 20 
mg 
mQ 

' 

f\llaXXam Analylics lnternallonal Corporation ola Maxxam AnalyUcs 6740 Canpobello Road, Mlssissauoa. Ontario.l5N 21.8 Tel: (905) 817 .. 5700 Toll~free: 800·503·0200 Fax (905) 817·5777 www.rnaxxarn.ca 



Mar§2am Success Through Science® 

Validation Signature Page 

Maxxam Job #:8262174 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

FRANK MO, B.Sc., Inorganic Lab. Manager 

.. 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of 
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 
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Maijam Success Through Sdenco"' 

Your Project#: 49064-001.001 

• Site Location: GENERAL DYNAMICS - JOPLIN, MO 
Your C.O.C. #: 007 

Attention: Jeff Gorman 
O'Brien & Gere Engineers Inc 
7600 Morgan Rd. 
Liverpool, NY 
USA 13090 

Report Date: 2012/05/14 

CERTIFICATE OF ANALYSIS 

MAXXAM JOB #: 8262138 
Received: 2012/05/01, 18:00 

Sample Matrix: Stack Sampling Train 
#Samples Received: 4 

Analyses 
Metals in Combined Train (6020) 

,, 

Date 
Quantity Extracted 
4 2012/05/04 

Date 
Analyzed Laboratory Method 
2012/05/08 BRL SOP-00103/ BRL 

SOP-00102 

.RPDs calculated using raw data. The rounding of final results may result in the appare~t difference. 

Encryption Key 

Please direct all questions regarding thjs Certificate of Analysis to your Project Manager. 

MIKE CHALLIS, CET, B.Sc, C.Chem, Customer Service Manager, US Air Taxies· 
Email: MChallis@maxxam.ca 
Phone# (905} 817-5790 

==================================================================== 

Method 
Reference 
EPA 6020 I M29 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 
5.1 0.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page . 

• Total cover pages: 1 
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Maf§2am 

Maxxam Job #: 8262138 
Report Date: 2012/05/14 

Maxxam ID 
Sampling Date 
COC Number 

' 
Combined Train Arsenic (As) 

Combined Train Beryllium (Be) 

Combined Train Cadmium (Cd) 

Combined Train Chromium (Cr) 

Combined Train Lead (Pb) 

R[)L = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Units 

ug 

ug 

ug 

ug 

ug 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site. location: GENERAL DYNAMICS- JOPLIN, MO 

ELEMENTS BY ICP/MS (STACK SAMPLING TRAIN) 

NH6299 NH6300 NH6300 NH6301 
2012/04/26 2012/04/26 2012/04/26 2012/04/26 

007 007 007 007 
BLANK-M29 RDL R1-BLDG3-M29 R1-BLDG3-M29 R2-BLDG3-M29 

Lab-Duo 

<0.40 0.40 <2.0 <2.0 <2.0 

<0.10 0.10 <0.50 <0.50 <0.50 

<0.10 0.10 <0.50 <0.50 <0.50 

2.57 0.30 3.3 3.0 3.4 

0.58 0.20 1.4 1.4 1.9 

Page 2 of7 

Success Through Science<!!> 

• 
NH6302 

2012/04/26 
007 

R3-BLDG3-M29 RDL ~c Batch 

<2.0 2.0 2839839 

<0.50 0.50 2839839 

<0.50 0.50 2839839. 

2.9 1.5 2839839 

1.8 1.0 2839839 

• 
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M~t)2am ·success Through Scienco® 

O'Brien & Gere Engineers Inc 
Maxxam Job #: 8262138 Client Project#: 49064-001.001 

.eport Date: 2012/05/14 Site Location: GENERAL DYNAMICS- JOPLIN, MO 

Test Summary 

Maxxam ID NH6299 Collected 2012/04/26 
Sample ID BLANK-M29 Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted Anal zed Anal st 
ICP1/MS 2839839 2012/05/04 2012/05/08 NAN RAYKHA 

Maxxam ID NH6300 Collected 2012/04/26 
Sample ID R1-BLDG3-M29 ' Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted 
ICP1/MS 2839839 2012/05/04 

Maxxam ID NH6300 Dup Collected 2012/04/26 
Sample ID R1-BLDG3-M29 Shipped 

Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted Anal zed Anal st 
ICP1/MS 2839839 2012/05/04 2012/05/08 NAN RAYKHA 

Maxxam ID NH6301 Collected 2012/04/26 

• Sample ID R2-BLDG3-M29 Shipped 
Matrix Stack Sampling Train Received 2012/05/01 

Instrumentation Batch Extracted Anal zed Anal st 
ICP1/MS 2839839 2012/05/04 2012/05/08 NAN RAYKHA 

Maxxam ID NH6302 Collected 2012/04/26 
Sample ID R3-BLDG3-M29 Shipped 

Matrix Stack Sampling Train Received 2012/05/01 . 

Instrumentation Batch Extracted Anal zed Anal st 
ICP1/MS 2839839 2012/05/04 2012/05/08 NAN RAYKHA 

• 
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Mar§2am 

Maxxam Job #: 8262138 
Report Date: 2012/05/14 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS- JOPLIN, MO 

ELEMENTS BY ICP/MS (STACK SAMPLING TRAIN) 

Metals in Combined Train (6020): Extra Sx dilution was required for all samples except NH6299, due to the matrix 
Post digestion duplicate and spike was done on sample NH6300. 

Results relate only to the items tested. 

Page 4 of? 
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Mar§2_arn Success Through Scienca® 

O'Brien & Gere Engineers Inc 

Attention: Jeff Gorman 

• Client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS- JOPLIN, MO 

Quality Assurance Report 

Maxxam Job Number: GB262138 

Date 
Analyzed 

QC Value 
Matrix Spike 
(NH6300) Combined Train Arsenic (As) 2012/05/08 95 % 70-130 
Matrix Spike DUP 
(NH6300) Combined Train Arsenic (As) 2012/05/08 96 % 70-130 
MS/MSD RPD Combined Train Arsenic (As) 2012/05/08 1.0 % 20 
Matrix Spike 
(NH6300) Combined Train Beryllium (Be) 2012/05/08 93 % 70-130 
Matrix Spike DUP 
(NH6300) Combined Train Beryllium (Be) 2012/05/08 94 % 70-130 
MS/MSD RPD Combined Train Beryllium (Be) 2012/05/08 1.1 % 20 
Matrix Spike 
(NH6300) Combined Train Cadmium (Cd) 2012/05/08 100 %.· 70-130 
Matrix Spike DUP 
(NH6300) Combined Train Cadmium (Cd) 2012/05/08 100 % 70-130 
MS/MSD RPD Combined Train Cadmium (Cd) 2012/05/08 0 % 20 
Matrix Spike 
(NH6300) Combined Train Chromium (Cr) 2012/05/08 97 % 70-130 
Matrix Spike DUP 
(NH6300) Combined Train Chromium (Cr) 2012/05/08 100 % 70-130 
MS/MSD RPD Combined Train Chromium (Cr) 2012/05/08 3.0 % 20 
Matrix Spike 
(NH6300) Combined Train Lead (Pb) 2012/05/08 100 % 70-1 
Matrix Spike DUP 
(NH6300) Combined Train Lead (Pb) 2012/05/08 101 % 70-130 
MS/MSD RPD Combined Train Lead (Pb) 2012/05/08 % 20 
Spiked Blank Combined Train Arsenic (As) 2012/05/08 101 % 85-115 
Spiked Blank DUP Combined Train Arsenic (As) 2012/05/08 99 % 85- 115 
RPD Combined Train Arsenic (As) 2012/05/08 1.7 % 20 
Spiked Blank Combined Train Beryllium (Be) 2012/05/08 97 % 85 -115 
Spiked Blank DUP Combined Train Beryllium (Be) 2012/05/08 98 % 85-115 
RPD Combined Train Beryllium (Be) 2012/05/08 0.8 % 20 
Spiked Blank Combined Train Cadmium (Cd) 2012/05/08 99. % 85-115 
Spiked Blank DUP Combined Train Cadmium (Cd) 2012/05/08 102 % 85- 115 
RPD Combined Train Cadmium (Cd) 2012/05/08 3.0 % 20 
Spiked Blank Combined Train Chromium (Cr) 2012/05/08 106 % 85- 115 
Spiked Blank DUP Combined Train Chromium (Cr) 2012/05/08 100 % 85-115 
RPD Combined Train Chromium (Cr) 2012/05/08 5.3 % 20 
Spiked Blank Combined Train Lead (Pb) . 2012/05/08 107 % 85- 115 
Spiked Blank DUP Combined Train Lead (Pb) 2012/05/08 106 % 85- 115 
RPD Combined Train Lead (Pb) 2012/05/08 0.7 % 20 
Method Blank Combined Train Arsenic (As) 2012/05/08 <0.40 ug 
Method Blank DUP Combined Train Arsenic (As) 2012/05/08 <0.40 ug 
RPD Combined Train Arsenic (As) 2012/05/08 NC % 20 
Method Blank Combined Train Beryllium (Be) 2012/05/08 <0.10 ug 
Method Blank DUP Combined Train Beryllium (Be) 2012/05/08 <0.1"0 ug 
RPD Combined Train Beryllium (Be) 2012/05/08 NC % 20 
Method Blank Combined Train Cadmium (Cd) 2012/05/08 <0.10 ug 
Method Blank. DUP Combined Train Cadmium (Cd) 2012/05/08 <0.10 ug 
RPD Combined Train Cadmium (Cd) 2012/05/08 NC % 20 
Method Blank Combined Train Chromium (Cr) 2012/05/08 <0.30 ug 
Method Blank DUP Combined Train Chromium (Cr) 2012/05/08 <0.30 ug 
RPD Combined Train Chromium (Cr) 2012/05/08 NC % 20 
Method Blank Combined Train Lead (Pb) 2012/05/08 <0.20 ug 
Method Blank DUP Combined Train Lead (Pb) 2012/05/08 <0.20 ug 
RPD Combined Train Lead (Pb) 2012/05/08 . NC % 20 
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Mar§i.am Success Through Science® 

QA/QC 
Batch 
Num lnit QC Type 

2839839 N_R RPD-
Sample/Sample 
Dup 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project#: 49064-001.001 
P.O.#: 

'I 

Site Location: GENERAL DYNAMICS- JOPLIN, MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB262138 

Date 
Analyzed 

Parameter yyyy/mm/dd 

Combined Train Arsenic (As) 2012/05/08 
Combined Train: Beryllium (Be) 2012/05/08 
Combined Train Cadmium (Cd} 2012/05/08 
Combined Train Chromium (Cr) 2012/05/08 
Combined Train Lead (Pb) 2012/05/08 

Value %Recovery 

NC 
NC 
NC 
NC 
NC 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement. 

Units 

% 
% 
% 
% 
% 

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference. 
Spiked Blank: ·A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery. 
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 

• 
QC Limits 

20 
20 
20 
20 
20 

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a 
reliable calculation. 

• 

• 
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Ma"'fj2am Success Through Sciencoe1 

• Validation Signature Page 

v 

Maxxam Job #: 8262138 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

FRANK MO, B.Sc., Inorganic Lab. Manager 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of 
ISOIIEC 17025:2005(E), signing the reports. For Servi~e Group specific validation please refer to the. Validation Signature Page . 
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• Your P.O.#: 11210378EST 
Your Project#: 49064-001.001 

Attention: Jeff Gorman 
O'Brien & Gere Engineers Inc 
7600 Morgan Rd. 
Liverpool, NY 
USA 13090 

MAXXAM JOB#: 8262123 
Received: 2012/05/01, 18:00 

Sample Matrix: Stack Sampling Train 
# Samples Received: 4 

Analyses 
SVOCs in MM5 SamplingTrain {EPA0010) 
2,3,7,8-TCDF Confirmation {M23) 
Dioxins/Furans in Air {Method 23) 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your C.O.C. #: N/A 

Report Date: 2012/05/23 

CERTIFICATE OF ANALYSIS 

Quantity 
.4 

3 
4 

Dale 
Extracted 
2012/05/07 
N/A 
2012/05/07 

Date 
Analyzed Laboratory Method 
2012/05/15 BRL SOP-00200 
2012/05/22 BRL SOP-00404 
2012/05/18 BRL SOP-00404 

Method 
Reference 
EPA 8270D mod{M0010) 
EPA 1613Bmod{M23/23A) 
EPA 1613Bmod{M23/23A) 

. • * RPDs calculated using raw data. The rounding of final r~sults may result in the apparent difference. 

• 

U = Undetected at the limit of quantilation. 
J = Estimated concentration between the EDL & RDL. 
B =Blank Contamination. 
Q = One or more quality control criteria failed. 

Encryption Key 

Please direct all questions regarding this Certificate of Analysis to your Project Manager. 

"MIKE CHALLIS, CET, B.Sc, C.Chem, Customer Service Manager, US Air Taxies 
Email: MChallis@maxxam.ca 
Phone# {905) 817-5790 

==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 
5.1 0.2 of ISO/IEC 17025:2005{E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page . 

Total cover pages: 1 
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Maf§2am 

Maxxam Job #: 8262123 
Report Date: 2012/05/23 

Success Through SdenceutJ 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
YourP.0.#:11210378EST • 

EPA M0010 SEMIVOLATILES IN MM5 TRAINS (STACK SAMPLING TRAIN) 

Maxxam ID NH5943 NH6285 NH6286 NH6287 
Sampling Date 2012/04/26 2012/04/25 2012/04/25 2012/04/26 
COG Number N/A N/A N/A N/A 

Units R.BLANK-BLDG RDL RUN 1-BLDG RUN 2-BLDG RUN 3-BLDG RDL pc Batch 
3-M23/M0010 3-M23/M0010 3-M23/M0010 3-M23/M0010 

1 ,2,4-Trichlorobenzene ug 1 u 6 2J 2J 3J 6 2846286 

1 ,2-Dichlorobenzene ug 1 u 6 3J 4J 3J 6 2846286 

1 ,3·Dichlorobenzene ug 1 u 6 1 J 1 J 1 J 6 2846286 

1 ,4-Dichlorobenzene ug 1u 6 1 J 1 J 3J 6 2846286 

1-Chloronaphthalene ug 1 u 6 2J 2J 3J 6 2846286 

1-Methylnaphthalene ug 2U 9 3J 2J 3J 9 2846286 

2,4,5-Trichlorophenol ug 1 u 6 1 u 1 u 1 u 6 2846286 

2,4,6-Trichlorophenol ug 0.8 u 5 4.5 J 3.2J 2.8 J 5 2846286 

2,4-Dichlorophenol ug 1 u 4 1 u 1 u 1 u 4 2846286 

2,4-Dimethylphenol ug 1 u 6 1 u 1 u 1 u 6 2846286 

2,4-Dinitrophenol ug 2U 10 2U 2U 2U 10 2846286 

2,4-Dinitrotoluene ug 0.3 u 2 0.3 u 0.3 u 0.3 u 2 2846286 

2,6-Dinitrotoluene ug 1 u 3 1 u 1 u 1 u 3 2846286 

2-Chloronaphthalene ug 0.7 u 3 0.7 u 0.7 u 0.9 J 3 2846286 

2-Chlorophenol ug 1 u 8 1 u 1 u 1 u 8 2846286 • 2-Methylnaphthalene ug 1 u 5 3J 2J 3J 5 2846286 

2-Methylphenol ug 2U 9 2U 2U 2U 9 2846286 

2-Nitroaniline ug 4U 20 4U 4U 4U 20 2846286 

2-Nitrophenol ug 0.8 u 5 0.8 u 0.8 u 2.9 J 5 2846286 

3 & 4-methylphenol ug 2U 10 6J 4J 9J 10 2846286 

3,3'-Dichlorobenzidine ug 1 u 8 1 u 1 u 1 u 8 2846286 

3-Nitroaniline ug 4U 20 4U 4U 4U 20 2846286 

4,6-Dinitro-2-methylphenol ug 2U 10 2U 2U 2U 10 2846286 

4-Bromophenyl phenyl ether ug 0.3 u 2 0.3 u 0.3 u 0.3 u 2 2846286 

4-Chloro-3-Methylphenol ug 0.8 u 5 0.8 u 0.8 u 0.8 u 5 2846286 

4-Chloroaniline ug 4U 20 4U 4U 4U 20 2846286 

4-Chlorophenyl phenyl ether ug 0.7 u 3 0.7 u 0.7 u 0.7 u 3 2846286 

4-Nitroaniline ug 4U 20 4U 4U 4U 20 2846286 

4-Nitrophenol ug 2U 10 . 2U 2U 2J 10 2846286 

Acenaphthene ug 0.3 u 2 0.3 u 0.3 u 0.3 u 2 2846286 

Acenaphthylene ug 0.4 u 2 0.4 u 0.4 u 0.4 u 2 2846286 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

• 
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Mar§2am .. ' Success Through S~ience® 

O'Brien & Gere Engineers Inc 

• Maxxam Job #:8262123 Client Project#: 49064-001.001 
Report Date: 2012/05/23 Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Your P.O.#: 11210378EST 

EPA M0010 SEMIVOLATILES IN MMS TRAINS.(STACK SAMPLING TRAIN) 

Maxxam ID NH5943 NH6285 NH6286 NH6287 
SamplinQ Date 2012/04/26 2012/04/25 2012/04/25 2012/04/26 
~oc Number N/A N/A N/A N/A 

Units R.BLANK-BLDG RDL RUN 1-BLDG RUN 2-BLDG RUN 3-BLDG RDL QC Batch 
3-M23/M0010 3-M23/M0010 3-M23/M0010 3-M23/M0010 

·, 
~niline 4U 20 4U 4U 4U 20 2846286 ug 

Anthracene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Benzidine ug 10 u 60 10 u 10 u 10 u 60 2846286 

Benzo(a)anthracene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Benzo(a)pyrene ug 0.4 u 2 0.4 u 0.4 u 0.4 u 2 2846286 

Benzo(b )fluoranthene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Benzo(g,h,i)perylene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Benzo(k)fluoranthene ug 0.4 u 2 0.4 u 0.4 u 0.4 u 2 2846286 

Benzoic Acid ug 2U 10 659 418 608 60 2846286 

Benzyl Alcohol ug 1 u 6 211 176 234 30 2846286 

Benzyl butyl phthalate ug 0.5 J 2 0.6 J 0.3 u 0.3 u 2 2846286 

Biphenyl ug . 1 u 6 3J 2J 3J 6 2846286 
/ Bis(2-chloroethoxy)methane ug 1 u 4 1 u 1 u 1 u 4 2846286 • Bis(2-chloroethyl)ether ug .1 u 5 1 u 1 u 1 u 5 2846286 

Bis(2-chloroisopropyl)ether ug 0.8 u 5 0.8 u 0.8 u 0.8 u 5 2846286 

Bis(2-ethylhexyl)phthalate ug 78 8 3J 5J 2U 8 2846286 

Carbazole ug 4U 20 4U 4U 4U 20 2846286 

Chrysene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Dibenz(a,h)anthracene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Dibenzofuran ug 4U 20 4U 4U 4U 20 2846286 

Diethyl phthalate ug 0.6 u 3 0.6 u 0.6 u 0,6 u 3 2846286 

Dimethyl phthalate ug 0.6 u 3 0.6 u 0.6 u 0.6 u 3 2846286 

Di-N-butyl phthalate ug 0.6 u 3 0.7 J 0.8J 0.6 u 3 2846286 

Di-N-octyl phthalate ug 0.6 u 3 0.6 u 0.6 u . 0.6 u 3 2846286 

Fluoranthene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Fluorene ug 0.3 u 1 0.6 J 0.3 u 0.6 J 1 2846286 

Hexachlorobenzene ug 1 u 6 2J 2J 2J 6 2846286 

Hexachlorobutadiene ug 1 u 6 1 J 2J 1 J 6 2846286 

Hexachlorocyclopentadiene ug 1-U 6 25 30 26 6 2846286 

Hexachloroethane ug 1 u 6 1 u 1 u 1 u 6 2846286 

lndeno(1,2,3-cd)pyrene ug 0.3 u 2 0.3 u 0.3 u. 0.3 u 2 2846286 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

. 

• I 
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Maxxam Job #:8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 4.9064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M0010 SEMIVOLATILES IN MM5 TRAINS (STACK SAMPLING TRAIN) 

Maxxam ID NH5943 NH6285 NH6286 NH6287 
Samplin!l Date 2012/04/26 2012/04/25 2012/04/25 2012/04/26 
K;oc Number N/A N/A N/A N/A 

Units R.BLANK-BLDG RDL RUN 1-BLDG RUN 2-BLDG RUN 3-BLDG RDL QC Batch 
3-M23/M0010 3-M23/M0010 3-M23/M0010 3-M23/M0010 

lsophorone ug 2U 10 2U 2U 2U 10 2846286 

Naphthalene ug 0.3 u 2 30 16 35 2 2846286 

Nitrobenzene ug 1 u 6 1 u 1 u 1 u 6 2846286 

N-Nitrosodimethylamine ug 6U 30 6U 6U 6U 30 2846286 

N-Nitroso-di-n-propylamine ug 1 u 6 1 u 1 u 1 u 6 2846286 

N-Nitrosodiphenylamine ug 1 u 6 1 u 1 u ' 1 u 6 2846286 

Pentachlorophenol ug 2U 9 2U 2U 2U 9 2846286 

Phenanthrene ug 0.3 u 1 0.3 u 0.3 u 0.3 u 1 2846286 

Phenol · ug 0.8 u 5 6 7 . 8 5 2846286 

Pyrene ug 0.4U · 2 0.4 u 0.4 u 0.4 u 2 2846286 

Surrogate Recovery (%) 

2,4,6-Tribromophenol % 81 N/A 91 73 84 N/A 2846286 

2,6-Dibromo-4-fluorophenol (FS) % 87 N/A 79 83 59 N/A 2846286 

2-Fiuorobipheriyl % 105 N/A 121 (1) 103 85 N/A 2846286 

2-Fiuorophenol % 73 N/A 64 46 46 N/A 2846286 

01 0-Pyrene (FS) % 103 N/A 103 101 gg, N/A 2846286 

D14-Terphenyl % 109 N/A 126 112 104 N/A 2846286 

DS-Nitrobenzene % 88 N/A 86 97 86 N/A 2846286 

DS-Phenol % 86 N/A 64 68 63 N/A 2846286 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
( 1 ) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets 
acceptability criteria. . 
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Maxxam Job #: 8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through ScienCe-A~ 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M2.3 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

NH5943 
2012104126 

NIA TOXIC EQUIVALENCY 
Units R.BLANK-BLDG 

3-M231M0010 
EDL RDL TEF (2005 WHO) TEQ(DL) 

2,3,7,8-Tetra COD* pg 2.8 J (1) 1.6 30 1.00 2.80 

1,2,3,7,8-Penta COD pg 2.2 u 2.2 30 1.00 2.20 

1 ,2,3,4,7,8-Hexa COD pg 1.7 u 1.7 30 0.100 0.170 

1 ,2,3,6,7,8-Hexa COD .. pg 1.7 u 1.7 30 0.100 0.170 

1 ,2,3,7,8,9-Hexa COD pg 1.6 u 1.6 30 0.100 0.160 

1 ,2,3,4,6,7,8-Hepta COD pg· 3.8 J 1.6 30 0.0100 0.0380 

1 ,2,3,4,6, 7,8,9-0cta COD pg 18.3 J 3.3 300 0.000300 0.00549 

Total Tetra COD pg 2.8 J 1.6 30 NIA NIA 

Total Penta COD pg 2.2 u 2.2 30 NIA NIA 

Total Hexa COD pg 4.6 u (2) 4.6 30 NIA NIA 

Total Hepta COD pg 3.8 J 1.6 30 NIA NIA 

2,3,7,8-Tetra CDF ** pg 2.5 J 1.8 30 . 0.100 0.250 

1,2,3,7,8-Penta CDF pg 1.7 u 1.7 30 0.0300 0.0510 

2,3,4,7,8-Penta CDF pg 3.5 J (1) 1.7 30. 0.300 1.05 

1 ,2,3,4,7,8-Hexa CDF pg 1.7 u 1.7 30 0.100 0.170 

1,2,3,6,7,8-Hexa CDF pg. 1.6 u 1.6 30 0.100 0.160 

2,3,4,6,7,8-Hexa CDF pg 1.9 u 1.9 30 0.100 0.190 

1 ,2,3,7,8,9-Hexa CDF pg 1.9 u 1.9 30 0.100 0.190 

1 ,2,3,4,6,7,8-Hepta CDF pg 1.5 J (1) 1.4 30 0.0100 0.0150 

1,2,3,4,7,8,9-Hepta CDF pg 1.9 u 1.9 30 0.0100 0.0190 

1 ,2,3,4,6,7,8,9-0cta CDF pg 3.2 u 3.2 300 0.000300 0.000960 

Total Tetra CDF pg 4.7 J 1.8 30 NIA NIA 

Total Penta CDF pg 3.5 J 1.7 30 NIA NIA 

lrotal Hexa CDF pg 1.7 u 1.7 30 NIA NIA 

Total Hepta CDF pg 1.6 u 1.6 30 NIA NIA 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
T!=OF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 

#of 
somers c Batch 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

· NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

NIA 2850026 

The Total Toxic Equivalency (TEQ) value reported is the sum ofToxic Equivalent Quotients for the congeners tested. 
IJvH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical. 
( 2) EMPC I NOR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
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Maxxam Job #: 8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Glient Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NH5943 I 
~amplina Date 2012/04/26 I 
[COC Number • N/A TOXIC EQUIVALENCY #of· 

Units R.BLANK-BLDG EDL RDL TEF (2005 WHO) ITEQ(DL) somers QC Batch 
3-M23/M001 0 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 7.64 N/A N/A 

Surrogate Recovery (%) 
.. 

C13-1234678 HeptaCDD * % 85 N/A N/A N/A N/A N/A 2850026 

C13-1234678 HeptaCDF •• % 97 N/A N/A N/A N/A N/A 2850026 

C13~123478 HexaCDD % 104 N/A N/A N/A N/A N/A 2850026 

C13-123478 HexaCDF % 122 N/A N/A N/A N/A N/A 2850026 . 
C13-1234789 HeptaCDF % 77 N/A N/A N/A N/A N/A 2850026 

C13-123678 HexaCDD % 93 N/A N/A N/A N/A "N/A 2850026 

C13-123678 HexaCDF % 95 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDD % 89 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDF % 90 N/A N/A N/A N/A N/A 2850026 

C13-123789 HexaCDF % 102 N/A N/A N/A N/A N/A 2850026 

C13-23478 PentaCDF % 113 N/A N/A N/A N/A N/A 2850026 

C13-2378 TetraCDD "% 82 N/A N/A N/A N/A N/A 2850026 

C13-2378 Tet[aCDF % 78 N/A N/A N/A N/A N/A 2859026 

C 13-0ctachlorodibenzo-p-Dioxin % 91 N/A t'J/A N/A N/1\ N/A 2850026 

Cl37-2378 TetraCDD % 107 N/A N/A N/A N/A N/A 2850026 

N/A = Not Applicable -
RDL = Reportable Detection Limit . 
EDL = Estimated Detection Limit 
QC Ba.tch = Quality Control Batch 
• CDD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds . 
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Maxxam Job #: 8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Succ~ss Through Science® 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NH6285 I 
Samplina Date 2012/04/25 I 
COC Number N/A TOXIC EQUIVALENCY #of 

Units RUN 1-BLDG EDL RDL TEF (2005 WHO) fEQ(DL) somers QC Batch, 
1.3-M23/M001 0 

2,3,7,8-Tetra COD* pg 37 (1) 1.6 30 1.00 37.0 N/A 2850026 

1,2,3,7,8-Penta COD pg 27.8 J 1.9 30 1.00 27.8 N/A 2850026 

1,2,3,4,7,8-Hexa CDD pg 3.7 J 1.7 30 0.100 0.370 N/A 2850026 

1 ,2,3,6, 7,8-Hexa COD pg 3.1 J (1) 1.7 30. 0.100 0.310 N/A 2850026 

1 ,2,3,7,8,9-Hexa COD pg 2.2 J 1.5 30 0.100 0.220 N/A 2850026 

1 ,2,3,4,6,7,8-Hepta COD pg 3.3 J 1.6 30 0.0100 0.0330 N/A 2850026 

1 ,2,3,4,6,7,8,9~0cta CDD P9· 11.1 J 3.1 300 0.000300 0.00333 N/A 2850026 

Total Tetra CDD pg 937 1.6 30 N/A N/A I N/A 2850026 

Total Penta COD pg 162 1.9 30 N/A N/A N/A 2850026 

Total Hexa CDD pg 8.9 J 1.6 30. N/A N/A N/A 2850026 

Total Hepta COD pg 5.4 J 1.6 30 N/A ~ N/A N/A 2850026 

2,3,7,8~Tetra CDF ** pg 4940 1.6 30 0.100 494 N/A 2850026 

1,2,3,7,8-Penta CDF pg 957 1.9 30 0.0300 28.7 N/A 2850026 

2,3,4,7,8-Penta CDF pg 559 1.8 30 0.300 168 N/A 2850026 

1 ,2,3,4,7,8-Hexa CDF pg 455 1.6 30 0.100 45.5 N/A 2850026 

1 ,2,3,6,7,8-Hexa CDF pg 136 1.5 30 0.100 13.6 N/A 2850026 

2,3,4,6,7,8-Hexa CDF pg 24.2 J 1.8 30 0.100 2.42 N/A 2850026 

1,2,3,7,8,9-Hexa CDF pg 14.1 J 1.8 30 0.100 1.41 N/A 2850026 

1 ,2,3,4,6,7,8-Hepta CDF pg 62 (1) 1.4 30 0.0100 0.620 N/A 2850026 

1 ,2,3,4,7,8,9-Hepta CDF pg 17.2 J 1.7 30 0.0100 0.172 N/A 2850026 

1,2,3,4,6,7,8,9-0cta CDF pg 14.1 J 3.1 300 0.000300 0.00423 N/A 2850026 

Total Tetra CDF pg 23500 1.6 30 N/A N/A N/A 2850026 

Total Penta CDF pg 7250 1.9 30 N/A N/A N/A 2850026 

Total Hexa CDF pg 1?20 1.7 30 N/A N/A N/A 2850026 

Total Hepta CDF pg 120 1.5 30 N/A N/A N/A 2850026 

Confirmation 2,3,7,8-Tetra CDF pg 2780 13 30 0.100 278 N/A 2856201 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC B?tch = Quality Control Batch 
• CDD = Chiaro Dibenzo-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio- Isotopic ratio adjusted to meet theoretical 
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Maxxam Job #: 8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 . 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NH6285 I 
Samolino Date 2012/04/25 I 
COG Number N/A TOXIC EQUIVALENCY . #of 

Units RUN 1-BLDG EDL 
3-M23/M0010 

RDL TEF (2005 WHO) fEQ(DL) somers pc Batch 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 604 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF • % 70 N/A N/A N/A N/A N/A 2856201 

C13-1234678 HeptaCDD * % 88 N/A N/A N/A N/A N/A 2850026 

C13-1234678 HeptaCDF % 99 N/A N/A N/A N/A N/A 2850026 

C13-123478 HexaCDD % 100' N/A N/A N/A N/A N/A 2850026 

C13-12;3478 HexaCDF % 118 N/A N/A N/A N/A N/A 2850026 

C13-1234789 HeptaCDF % 73 N/A N/A N/A N/A N/A 2850026 

C13-123678 HexaCDD % 93 N/A N/A N/A N/A N/A 2850026 

C13-123678 HexaCDF % 95 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDD % 89 N/~ N/A N/A N/A N/A 2850026 

C13-12378 PentaCDF % 88 N/A N/A N/A N/A N/A 2850026 

C13-123789 HexaCDF % 101 N/A N/A N/A N/A N/A 2850026 

C13-23478 PeritaCDF % 114 N/A N/A N/A N/A N/A 2850026~ 

C13-2378 TetraCDD % 70 N/A N/A N/A N/A . N/A 2850026 

C13-2378 TetraCDF % 66 N/A N/A f':)/A N/A N/A 2850026 

C13-0ctachlorodibenzo-p-Dioxin % 96 N/A N/A N/A N/A N/A 2850026 

Cl37-2378 TetraCDD % 108 N/A N/A N/A N/A N/A 2850026 

N/A = Not Applicable 
. 

RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic.Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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. Maxxam Job #: 8262123 
Report Date: 2012/05/23 

· O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NH6286 _l 
Samolina Date 2012/04/25 I 

OC Number· . N/A TOXIC EQUIVALENCY #of 
Units RUN 2-BLDG EDL RDL TE~ (2005 WHO) _f_EQ(DL) somers pc Batch 

3-M23/M001 0 

2,3,7,8-Tetra COD * pg 42 (1) 2.0 30 1.00 42.0 N/A 2850026 

1,2,3,7,8-Penta CDD· pg 25.1 J (1) 2.0 30 1.00 25.1 N/A 2850026 

1,2,3,4,7,8-Hexa COD pg 2.7 J (1) u 30 0.100 0.270 N/A 2850026 

1,2,3,6,7,8-Hexa COD pg 3.5 J 1.7 30 0.100 0.350 N/A 2850026 

1,2,3,7,8,9-Hexa COD pg 1.5 u 1.5 30 0.100 0.150 N/A 2850026 

1,2,3,4,6,7,8-Hepta COD pg 3.2 J (1) 1.§' 30 0.0100 0.0320 N/A 2850026 

1,2,3,4,6,7,8,9-0cta COD pg 10.6 J ' 3.1 300 0.000300 0.00318 N/A 2850026 

Total Teira COD pg 646 2.0 30 N/A N/A N/A 2850026 

Total Penta COD 140 2.0 30 N/A N/A N/A 2850026 ' pg 

Total Hexa COD pg 6.2 J 1.6 30 N/A N/A N/A 2850026 

Total Hepta COD ' pg. 4 .. 9 J 1.6 30 N/A N/A N/A 2850026 

2,3,7,8-Tetra CDF •• pg 4310 1.9 30 0.100 431 N/A 2850026 

1 ;2,3, 7 ,8-Penta CDF pg 906 2.1 30 0.0300 27.2 N/A 2850026 •• 2,3,4, 7,8-Penta. CDF 
. 

560 2.0 3.0 0.300 168 N/A 2850026 pg 
' 

1,2,3,4,7,8-Hexa CDF. pg 436 1.6 30 0.100 43.6 N/A 2850026 

1,2,3,6,7,8-Hexa CDF pg 130 1.5 30 .0.100 13.0 N/A. 2850026 

2,3,4,6,7,8-Hexa CDF pg 24.5 J 1.8 30 0.100 2.45 N/A 2850026 

1,2,3,7,8,9-Hexa CDF pg 13.2 J 1.8 30 0.100 1.32 N/A 2850026 

1,2,3,4,6,7,8-Hepta CDF pg 52 (1) 1.4 30 0.0100 0.520 N/A 2850026 

1,2,3,4,7,8,9-Hepta CDF pg 15.5 J 1.8 30 0.0100 0.155 N/A 2850026 

1,2,3,4,6,7,8,9~0cta CDF pg 11.3 J 3.2 300 0.000300 0.00339 N/A 2850026 

Total Tetra CDF pg 22900 1.9 30 N/A N/A N/A 2850026 

Total Penta CDF pg 7060 2.1 30 N/A N/A N/A 2850026 
. 

Total Hexa CDF pg 1220 1.7 30 N/A N/A N/A 2850026 

Total Hepta CDF pg 100 1.6 30 N/A N/A N/A 2850026 

Confirmation 2,3,7,8-Tetra CDF P9. 2330 14 30 0.100 233 N/A 2856201 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL =·Estimated Detection Limit -. 
QC Batch = Quality Control Batch 
• COD = Chiaro Dibenzo-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005}: The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors.for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Mar§'am Success Through Scienco(!l 

Maxxam Job #: 8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NH6286 I 
SamolinQ Date 2012/04/25 I 

OC Number N/A TOXIC EQUIVALENCY #of 
Units RUN 2-BLDG EDL RDL TEF (2005 WHO) ~EQ(DL) somers pc Batch 

3-M23/M0010 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 557 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF • % 83 N/A N/A N/A N/A N/A 2856201 

C13-1234678 HeptaCDD * % 90 N/A N/A N/A N/A N/A 2850026 

C13-1234678 HeptaCDF % 120 N/A N/A N/A N/A N/A 2850026 

C13-123478 HexaCDD % 106 N/A N/A N/A N/A N/A 2850026 

C13-123478 HexaCDF % 117 N/A N/A N/A N/A N/A 2850026 

C13-1234789 HeptaCDF % 76 N/A N/A N/A . N/A N/A 2850026 

C13-123678 HexaCDD % 94 N/A N/A N/A N/A N/A 2850026 

C13-123678 HexaCDF % 98 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDD % 88 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDF % 88 N/A N/A N/A N/A N/A 2850026 

C13-123789 HexaCDF % 103 N/A N/A N/A N/A N/A 2850026 

C13-23478 PentaCDF % 117 N/A N/A N/A N/A N/A 2850026 

C13-2378 TetraCDD % 78 N/A N/A N/A N/A N/A 2850026 

C13-2378 TetraCDF % 76 N/A N/A N/A N/A N/A 2850026 

C13-0ctachlorodibenzo-p-Dioxin % 108 N/A N/A N/A N/A N/A 2850026 

Cl37-2378 TetraCDD % '108 . N/A N/A N/A N/A N/A 2850026 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• COD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported i_s the sum of Toxic Equivalent Quotients for the congeners tested.· 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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Maxxam Job #: 8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Sciencelb 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS {STACK SAMPLING TRAIN) 

Maxxam ID NH6287 l 
SamplinQ Date 2012/04/26 l 
~roc Number N/A TOXIC EQUIVALENCY #of • 

Units RUN 3-BLDG EDL RDL TEF (2005 WHO) fEQ(DL) somers pc Batch 
3-M23/M0010 

2,3,7,8-Tetra CDD * pg 54 (1) 1.7 30 1.00 54.0 N/A 2850026 

_ 1,2,3,7,8-Penta CDD pg 36 1.8 30 1.00 36.0 N/A 2850026 

1 ,2,3,4,7,8-Hexa CDD pg 4.6 J 1.8 30 0.100 0.460 N/A 2850026 

1 ,2,3,6,7,8-Hexa CDD pg 4.6 J 1.8 30 0.100 0.460 N/A 2850026 

1,2,3,7,8,9-Hexa CDD pg 2.0 J (1) 1.6 30 0.100 0.200 N/A 2850026 

1 ,2,3,4,6,7,8-Hepta CDD pg 4.7;) (1) 1.6' 30 0.0100 0.0470 N/A 2850026 

1 ,2,3,4,6,7,8,9-0cta CDD pg 13.5 J 3.0 300 0.000300 0.00405 N/A • 2850026 

Total Tetra CDD pg 1600 1.7 30 N/A N/A N/A 2850026 

Total Penta CDD pg 289 1.8. 30 N/A N/A N/A 2850026 

Total Hexa CDD pg 19.6 J 1.7 30 N/A N/A N/A 2850026 

Total Hepta CDD pg 4.7 J 1.6 30 N/A N/A N/A - 2850026 

2,3,7,8-Tetra CDF ** pg 6730 1.6 30 0.100 673 N/A 2850026 

1 ,2,3,7,8-Penta CDF pg 1450 2.8 30 0.0300 43.5 N/A 2850026 . 
2,3,4,7,8-Penta CDF pg' 809 2.7 30 0.300 243 N/A 2850026 

1 ,2,3,4,7,8-Hexa CDF pg 696 1.6 30 0.100 69.6 N/A. 2850026 

1 ,2,3,6, 7,8-Hexa CDF pg 210 . 1.5 30 0.100 - 21.0 N/A 2850026 

2,3,4,6,7,8-Hexa CDF pg 41 1.8 30 0.100 4.10 N/A 2850026 

1 ,2,3,7,8,9-Hexa CDF pg 19.0 J 1.9 30 0.100 1.90 N/A 2850026 

1 ,2,3,4,6,7,8-Hepta CDF pg • 84 (1) 1.4 30 0.0100 0.840 N/A 2850026 

1,2,3,4,7,8,9-Hepta CDF pg 24.2 J 1.8 30 0.0100 0.242 N/A 2850026 

1 ,2,3,4,6,7,8,9-0cta CDF pg 19.4 J 3.2 300 0.000300 0.00582 N/A 2850026 

Total Tetra CDF pg 39400 1.6 30 N/A N/A N/A 2850026 

Total Penta CDF pg 12000 2.8 30 N/A N/A N/A 2850026 

Total Hexa CDF pg 2100 1.7 30 N/A N/A N/A 2850026 

Total Hepta CDF pg 162 1.6 30 N/A N/A N/A 2850026 

Confirmation 2,3,7,8-Tetra CDF pg 3270 9.3 30 0.100 327 N/A 2856201 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit . . 
QC Batch = Quality Control Batch 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan • 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio.- Isotopic ratio adjusted to meet theoretical 
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Mar§2am Success Through Science® 

Maxxam Job #:8262123 
Report Date: 2012/05/23 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NH6287 I 
Samolina Date 2012/04/26 l 
lrOC Number N/A TOXIC EQUIVALENCY #of 

Units RUN 3-BLDG EDL RDL TEF (2005 WHO) ~EQ(DL) somers pc Batch 
3-M23/M0010 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 802 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF *% 83 N/A N/A N/A N/A N/A 2856201 

C13-1234678 HeptaCDD * % 90 N/A N/A N/A N/A N/A • 2850026 

C13-1234678 HeptaCDF % 104 N/A N/A N/A N/A N/A 2850026 

C13-123478 HexaCDD % 100 N/A N/A N/A N/A N/A 2850026 

C13-123478 HexaCDF % 126 N/A N/A N/A N/A N/A 2850026 

C13-1234789 HeptaCDF % 75 N/A N/A N/A N/A N/A 2850026 

C13-123678 HexaCDD % 103 N/A N/A N/A N/A N/A 2850026 

C13-123678 HexaCDF % 97 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDD % 90 N/A N/A N/A N/A N/A 2850026 

C13-12378 PentaCDF % 92 N/A N/A N/A N/A N/A 2850026 

C13-123789 HexaCDF % 108 N/A N/A N/A N/A N/A ?850026 

C13-23478 PentaCDF % 113 N/A N/A N/A N/A N/A 2850026 

C13-2378 TetraCDD % 84 N/A N/A N/A N/A N/A 2850026 

C13-2378 TetraCDF % 88 N/A N/A N/A N/A N/A. 2850026 

C 13-0ctachlorodibenzo-p-Dioxin % 101 N/A N/A N/A N/A N/A 2850026 

Cl37-2378 TetraCDD % 108 N/A N/A N/A N/A N/A 2850026 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• CDD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, ) 

The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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. Maxxam Job#: 8262123 
Report Date: 2012/05/23 

Maxxam ID NH5943 
Sample ID R.BLANK-BLDG 3-M23/M0010 

Matrix Stack Sampling Train 

Instrumentation 
GC/MS 
HRMS/MS 

Maxxam ID NH6285 
Sample ID RUN 1-BLDG 3-M23/M0010 

Matrix Stack Sampling Train 

Instrumentation 
GC/MS 
HRMS/MS 
HRMS/MS 

Maxxam ID NH6286 
Sample ID RUN 2-BLDG 3-M23/M0010 

Matrix Stack Sampling Train 

Instrumentation 

• GC/MS 
HRMS/MS 
HRMS/MS 

Maxxam ID NH6287 
Sample ID RUN 3-BLDG 3-M23/M001 0 

Matrix Stack Sampling Train 

Instrumentation 
GC/MS 
HRMS/MS 
HRMS/MS 

• 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 

Success Through Science<ll 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

Test Summary 

Batch Extracted 
2846286 2012/05/07 
2850026 2012/05/07 

Batch Extracted 
2846286 2012/05/07 
2856201 N/A 
2850026 2012/05/07 

Batch Extracted 
2846286 2012/05/07 
2856201 N/A 
2850026 2012/05/07 

Batch Extracted 
2846286 2012/05/07 
2856201 N/A 
2850026 2012/05/07 
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Collected 2012/04/26 
Shipped 

Received 2012/05/01 

C.ollected 2012/04/25 
Shipped 

Received 2012/05/01 

Collected 2012/04/25 
Shipped 

Received 2012/05/01 

Collected 2012/04/26 
Shipped 

Received 2012/05/01 
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Maxxam Job #: 8262123 
Report Date: 2012/05/23 

ABNMM5-TR 

Reference std is above 30% RSD 

GENERAL COMMENTS 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your P.O.#: 11210378EST 

Phenol is statistically out of control at 58.2% recovery in the spike:dup. Spike recovery is in control. Acceptance criteria met for both spike and dup. 
Data reported and flagged. 

Sample NH6285-01: ABNMM5-TR 

High recovery of surrgote 2-Fiuorobiphenyl in sample. 

Sample was rerun at a 5x dilution for Benzyl Alcohol and Benzoic Acid due to exceedence of linear range. Mdls were raised accordingly. 

Sample NH6286-01: ABNMM5-TR 

Sample was rerun at a 5x dilution for Benzyl Alcohol and Benzoic Acid due to exceedence of linear range. Mdls were raised accordingly. 

Sample NH6287-01: ABNMM5-TR 

Sample was rerun at a 5x dilution for Benzyl Alcohol and Benzoic Acid due to exceedence of linear range. Mdls were raised accordingly. 

Results relate only to the items tested. 
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QA/QC 
Batch 
Num lnit QCType 

2846286 wz Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blan~DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 

• Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Method Blank 

• 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project#: 49064-001.001 
P.O.#: 11210378EST 

Succ~ss Through Sciencew 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

. Quality Assurance Report 
Maxxam Job Number: GB262123 

Date 
Analyzed 

Parameter vvvv/mm/dd Value %Recoverv Units QC Limits 
2A,6-Tribromophenol 2012/05/15 88 % 24- 121 
2A,6-Tribromophenol · 2012/05/15 94 % 24- 121 
2-Fiuorobiphenyl 2012/05/15 90 % 30- 115 
2-Fiuorobiphenyl 2012/05/15 94 % 30-115 
2-Fiuorophenol 2012/05/15 51 % 30- 130 
2-Fiuorophenol 2012/05/15 45 % 30- 130 
D14-Terphenyl 2012/05/15 104 % 18- 137 
D14-Terphenyl 2012/05/15 110 % 18- 137 
D5-Nitrobenzene 2012/05/15 77 %' 23-120 
D5-Nitrobenzene 2012/05/15 77 % 23- 120 
D5-Phenol 2012/05/15 67 . % 24- 113 
D5-Phenol 2012/05/15 63 % 24- 113 
1,2A-Trichlorobenzene 2012/05/15 83 % 40- 125 
1,2A-Trichlorobenzene 2012/05/15 87 % 40- 125 
1,2A-Trichlorobenzene 2012/05/15 4.4 % . 50 

1 A-Dichlorobenzene 2012/05/15 82 % 40- 125 
1 A-Dichlorobenzene 2012/05/15 82 % 40-125 
1 A-Dichlorobenzene 2012/05/15 0.1 % 50 
2A-Dinitrotoluene . 2012/05/15 92 % 40- 125 
2A-Dinitrotoluene 2012/05/15 97 % 40-125 
2A-Dinitrotoluene 2012/05/15 5.7 % 50 
2-Chlorophenol 2012/05/15 - 76 % 10- 125 
2-Chlo.rophenol 2012/05/15 77 % 10- 125 
2-Chlorophenol 2012/05/15 0.4 % 50 
4-Chloro-3-Methylphenol 2012/05/15 70 % 10- 125 
4-Chloro-3-Methylphenol 2012/05/15 74 % 10- 125 
4-Chloro-3-Methylphenol ' 

. 
2012/05/15 5.1 % . 50 

4-Nitrophenol 2012/05/15 77 % 10- 125 
4-Nitrophenol 2012/05/15 83 % 10- 125 
4-Nitrophenol 2012/05/15 7.8 % 50 
Acenaphthene 2012/05/15 88 % 40- 125 
Acenaphthene 2012/05/15 92 % 40- 125 
Acenaphthene 2012/05/15 3.9 % 50 
N-Nitroso-di-n-propylamine 2012/05/15 69 % 40- 125 
N-Nitroso-di-n-propylamine 2012/05/15 71 % 40- 125 
N-Nitroso-di-n-propylamine 2012/05/15 3.1 % 50 
Pentachlorophenol 2012/05/15 101 % 10- 125 
Pentachlorophenol 2012/05/15 " 108 %. 10- 125 
Pentachlorophenol 2012/05/15 7.3 % 50 
Phenol 2012/05/15 62 % 10- 125 
Phenol 2012/05/15 ' 58 % 10- 125 
Phenol 2012/05/15 6.6 % 50 
Pyrene 2012/05/15 95 % 40- 125 
Pyrene 2012/05/15 99 % 40- 125 
Pyrene 2012/05/15 4.1 % 50 
2,4,6-Tribromophenol 2012/05/15 86 % 24- 121 
2-Fiuorobiphenyl 2012/05/15 98 % 30- 115 
2-Fiuorophenol 2012/05/15 51 % 30- 130 
D14-Terphenyl 2012/05/15 103 % 18- 137 
D5-Nitrobenzene .• 2012/05/15 80 % 23- 120 
D5-Phenol 2012/05/15 68 % 24-113 
1,2A-Trichlorobenzene 2012/05/15 1 U, MDL=1 ug 
1,2-Dichlorobenzene 2012/05/15 1 U, MDL=1 ug 
1,3-Dichlorobenzene 2012/05/15 1 U, MDL=1 ug 
1 A-Dichlorobenzene 2012/05/15 1 U, MDL=1 ug 

·~·· 
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Quality Assurance Report (Continued} 
Maxxam Job Number: GB262123 

Date 
Analyzed 

1-Chloronaphthalene 201 5 
1-Methylnaphthalene 2012/05/15 
2,4,5-Trichlorophenol 2012/05/15 
2,4,6-Trichlorophenol 2012/05/15 
2,4-Dichlorophenol 2012/05/15 
2,4-Dimethylphenol 2012/05/15 
2,4-Dinitrophenol 2012/05/15 
2,4-Dinitrotoluene 2012/05/15 
2,6-Dinitrotoluene 2012/05/15 
2-Chloronaphthalene 2012/05/15 
2-Chlorophenol 2012/05/15 
2-Methylnaphthalene 2012/05/15 
2-Methylphenol 2012/05/15 
2-Nitroaniline 2012/05/15 
2-Nitrophenol 2012/05/15 
3 & 4-methylphenol 2012/05/15 
3,3'-Dichlorobenzidine 2012/05/15 
3-Nitroaniline 2012/05/15 
4,6-Dinitro-2-methylphenol 2012/05/15 
4-Bromophenyl phenyl ether 2012/05/15 
4-Chloro-3-Methylphenol 2012/05/15 
4-Chloroaniline 2012/05/15 
4-Chlorophenyl phenyl ether 2012/05/15 
4-Nitroaniline 2012/05/15 
4-Nitrophenol 2012/05/15 
Acenaphthene 2012/05/15 
Acenaphthylene 2012/05/15 
Aniline 2012/05/15 
Anthracene 2012/05/15 
Benzidine 2012/05/15 
Benzo(a)anthracene 2012/05/15 
Benzo(a)pyrene 2012/05/15 
Benzo(b )fluoranthene 2012/05/15 
Benzo(g,h,i)perylene. 2012/05/15 
Benzo(k)fluoranthene 2012/05/15 
Benzoic Acid 2012/05/15 
Benzyl Alcohol 2012/05/15 
Benzyl butyl phthalate 2012/05/15 
Biphenyl 2012/05/15 
Bis(2-chloroethoxy)methane 2012/05/15 
Bis(2-chloroethyl)ether 2012/05/15 
Bis(2-chloroisopropyl)ether 2012/05/15 
Bis(2-ethylhexyl)phthalate 2012/05/15 
Carbazole 2012/05/15 
Chrysene 2012/05/15 
Dibenz(a,h)anthracene 2012/05/15 
Dibenzofuran 2012/05/15 
Diethyl phthalate · 2012/05/15 
Dimethyl phthalate 2012/05/15 
Di-N-butyl phthalate 2012/05/15 
Di-N-octyl phthalate 2012/05/15 
Fluoranthene 2012/05/15 
Fluorene 2012/05/15 
Hexachlorobenzene 2012/05/15 
Hexachlorobutadiene 2012/05/15 
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1 U, 
2 U, MDL=2 
1 U, MDL=1 . ug 

0.8 U, MDL=0.8 ug 
1 U, MDL=1 ug 

· 1 U, MDL=1 ug 
2 U, MDL=2 ug 

0.3 U, MDL=0.3 ug 
1 U, MDL=1 ug 

0.7 U, MDL=0.7 ug 
1 U, MDL=1 ug 
1 U, MDL=1 ug 
2 U, MDL=2 ug 
4 U, MDL=4 ug 

0.8 U, MDL=0.8 ug 
2 U, MDL=2 ug 
1 U, MDL=1 ug 
4 U, MDL=4 ug. 
2 U, MDL=2 · ug 

0.3 U, MDL=0.3 ug 
0.8 U, MDL=0.8 ug 

4 U, MDL=4 ug 
0.7 U, MDL=0.7 ug 

4 U, MDL=4 ug 
'·2U, MDL=2 ug 

0.3 U, MDL=0.3 ug 
0.4 U, MDL=0.4 ug 

4 U, MDL=4 ug 
0.3 U, MDL=0.3 ug 
10 U, MDL=10 ug 

0.3 U, MDL=0.3 ug 
0.4 U, MDL=0.4 ug 

· 0.3 U, MDL=0.3 ug 
0.3 U, MDL=0.3 ug 
0.4 U, MDL=0.4 ug 

2 U, MDL=2 ug 
1 U, MDL=1 ug 

0.3 U, MDL=0.3 ug 
1 U, MDL=1 ug 
1 U, MDL=1 ug 
1 U, MDL=1 ug 

0.8 U, MDL=0.8 ug 
2 U, MDL=2 ug 
4 U, MDL=4 ug 

0.3 U, MDL=0.3 ug 
0.3 U, MDL=0.3 ug 

4 U, MDL=4 ug 
0.6 U, MDL=0.6 ug 
0.6 U, MDL=0.6 ug 
0.6 U, MDL=0.6 ug 
0.6 U, MDL=0.6 ug 
0.3 U, MDL=0.3 ug 
0.3 U, MDL=0.3 ug 

1 U, MDL=1 ug 
1 U, MDL=1 ug 
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• 
QNQC 
Batch 
Num lnit QCTvoe 

2846286 wz Method Blank · 

. 

' 

2850026 OBC Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 

• Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 

• Spiked Blank 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project#: 49064-001.001 
P.O.#: 11210378EST 

Success Through Science® 

. Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB262123 

Date 
Analyzed 

Parameter yyyy/mm/dd 
Hexachlorocyclopentadiene 2012/05/15 
Hexachloroethane 2012/05/15 
lndeno(1 ,2,3-cd)pyrene 2012/05/15 
lsophorone 2012/05/15 
Naphthalene 2012/05/15 
Nitrobenzene 2012/05/15 
N-Nitrosodimethylamine 2012/05/15 
N-Nitroso-di-n-propylamine 2012/05/15 
N-Nitrosodiphenylamine 2012/05/15 
Pentachlorophenol 2012/05/15 
Phenanthrene 2012/05/15 
Phenol 2012/05/15 
Pyrene 2012/05/15. 
C13-1234678 HeptaCDD 2012/05/18 
C13-1234678 HeptaCDD 2012/05/18 
C13-1234678 HeptaCDF 2012/05/18 
C13-1234678 HeptaCDF . 2012/05/18 
C13-123678 HexaCDD 2012/05/18 . 
C13-123678 HexaCDD 2012/05/18 
C13-123678 HexaCDF 2012/05/18 
C13-123678 HexaCDF 2012/05/18 
C13-12378 PentaCDD 2012/05/18 
C13-12378 PentaCDD 2012/05/18 
C13-12378 PentaCDF 2012/05/18 
C13-12378 PentaCDF 2012/05/18 
C13-123789 HexaCDF 2012/05/18 
C13-123789 HexaCDF 2012/05/18 
C13-2378 TetraCDD 2012/05/18 
C13-2378 TetraCDD 2012/05/18 . 
C13-2378 TetraCDF 2012/05/1.8 
C13-2378 TetraCDF 2012/05/18 
C13-0ctachlorodibenzo-p-Dioxin 2012/05/18 
C13-0ctachlorodibenzo-p-Dioxin 2012/05/18 
2,3,7,8-Tetra CDD 2012/05/18 
2,3,7,8-Tetra CDD 2012/05/18 
2,3,7,8-Tetra CDD 2012/05/18 
1,2,3,7,8-Penta CDD 2012/05/18 
1,2,3,7,8-Penta CDD 2012/05/18 
1,2,3,7,8-Penta CDD 2012/05/18 
1 ,2,3,4,7,8-Hexa CDD 2012/05/18 
1 ,2,3,4,7,8-Hexa CDD 2012/05/18 
1 ,2,3,4,7,8-Hexa CDD 2012/05/18 
1 ,2,3,6,7,8-Hexa CDD 2012/05/18 
1 ,2,3,6,7,8-Hexa CDD 2012/05/18 
1 ,2,3,6,7,8-Hexa CDD 2012/05/18 
1 ,2,3,7,8,9-Hexa CDD 2012/05/18 
1 ,2,3,7,8,9-Hexa CDD 2012/05/18 
1 ,2,3,7,8,9-Hexa CDD 2012/05/18 
1 ,2,3,4,6,7,8-Hepta CDD 2012/05/18 
1 ,2,3,4,6,7,8-Hepta CDD 2012/05/18 
1 ,2,3,4,6,7,8-Hepta CDD 2012/05/18 
1 ,2,3,4,6, 7,8,9-0cta CDD 2012/05/18 
1 ,2,3,4,6,7,8,9-0cta CDD 2012/05/18 
1 ,2,3,4,6, 7,8,9-0cta CDD 2012/05/18 
2,3,7,8-Tetra CDF 2012/05/18 
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' 

" 

·value %Recoverv Units QC Limits 
1 U, MDL-1 ug ,. 

1 U, MDL=1 ug 
0.3 U, MDL=0.3 ug 

2 U, MDL=2 ug 
0.3 U, MDL=0.3 ug 

1 U, MDL=1 i.Jg . 
6 U, MDL=6 ug 
1 U, MDL=1 ' ug . 
1 U, MDL=1 ug 
2 U, MDL=2 ug 

0.3 U, MDL=0.3 ug 
0.8 U, MDL=0.8 ug 
0.4 U, MDL=0.4 ug 

88 % 25- 130 
77 ·% 25- 130 

100 
/ 

% 25- 130 
100 % 25- 130 
97 % 40- 130 
85 % 40- 130 

.. -. 89 % 40- 130 
80 % 40- 130 
79 % 40- 130 
85 % 40- 130 . 72 % 40- 130 
79 % 40- 130 
98 % 40- 130 
98 % 40- 130 
41 % 40- 130 
67 % 40- 130 
45 % 40- 130 
62 % 40-130 
92 % 25- 130 
89 % 25-130 

113 % 80 -140 
116 % 80- 140 

NC % 20 
122 % 80- 140 
120 % 80- 140 

NC % 20 
110 % 80- 140 
111 % 80-140 

NC % 20 
115 % 80- 140 
118 % 80- 140 

NC % 20 
115 % 80- 140 
128 . % 80-140 

NC % 20 
109 % 80-140 
115 % 80-140 

NC % 20 
113 % 80-140 
115 % 80-140 

NC % 20 
120 % 80-140 
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Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Method Blank 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project #: 49064-001.001 
P.O.#: 11210378EST 

Success Through Science~ 

• Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB262123 

2,3,7,8-Tetra CDF 8 
2,3,7,8-Tetra CDF 2012/05/18 
1 ,2,3,7,8-Penta CDF 2012/05/18 
1 ,2,3, 7,8-Penta CDF 2012/05/18 
1,2,3,7,8-Penta CDF 2012/05/18 
2,3,4,7,8-Penta CDF 2012/05/18 
2,3,4,7,8-Penta CDF 2012/05/18 
2,3,4,7,8-Penta CDF 2012/05/18 
1,2,3,4,7,8-Hexa CDF 2012/05/18 
1 ,2,3,4,7,8-Hexa CDF 2012/05/18 
1,2,3,4,7,8-Hexa CDF 2012/05/18 
1 ,2,3,6,7,8-Hexa CDF 2012/05/18 
1 ,2,3,6,7 ,8-Hexa CDF 2012/05/18 
1,2,3,6,7,8-Hexa CDF 2012/05/18 
2,3,4,6,7,8-Hexa CDF 2012/05/18 
2,3,4,6,7,8-Hexa CDF 2012/05/18 
2,3,4,6,7,8-Hexa CDF 2012/05/18 
1,2,3,7,8,9-Hexa CDF 2012/05/18 
1 ,2,3, 7,8,9-Hexa CDF 2012/05/18 
1,2,3,7,8,9-Hexa CDF 2012/05/18 
1 ,2,3,4,6, 7,8-Hepta CDF 2012/05/18 
1,2,3,4,6,7,8-Hepta CDF 2012/05/18 
1 ,2,3,4,6,7,8-Hepta CDF 2012/05/18 
1 ,2,3,4, 7,8,9-Hepta CDF 2012/05/18 
1,2,3,4,7,8,9-Hepta CDF 2012/05/18 
1,2,3,4,7,8,9-Hepta CDF 2012/05/18 
1 ,2,3,4,6, 7,8,9-0cta CDF 2012/05/18 
1 ,2,3,4,6,7,8,9-0cta CDF 2012/05/18 
1 ,2,3,4,6, 7,8,9-0cta CDF 2012/05n8 
C13-1234678 HeptaCDD 2012/05/18 
C13-1234678 HeptaCDF 2012/05/18 
C13-123678 HexaCDD 2012/05/18 
C13-123678 HexaCDF 2012/05/18 
C13-12378 PentaCDD 2012/05/18 
C13-12378 PentaCDF 2012/05/18 
C13-123789 HexaCDF 2012/05/18 
C13-2378 TetraCDD 2012/05/18 
C13-2378 TetraCDF 2012/05/18 
C 13-0ctachlorodibenzo-p-Dioxin 2012/05/18 
2,3,7,8-Tetra COD 2012/05/18 
1 ,2,3, 7,8-Penta COD 2012/05/18 
1 ,2,3,4,7,8-Hexa COD 2012/05/18 
1 ,2,3,6,7,8-Hexa COD 2012/05/18 
1 ,2,3, 7,8,9-Hexa COD 2012/05/18 
1 ,2,3,4,6, 7,8-Hepta COD 2012/05/18 
1 ,2,3,4,6,7,8,9-0cta COD 2012/05/18 
Total Tetra COD 2012/05/18 
Total Penta COD 2012/05/18 
Total Hexa COD 2012/05/18 
Total Hepta COD 2012/05/18 
2,3,7,8-Tetra CDF 2012/05/18 
1 ,2,3, 7,8-Penta CDF 2012/05/18 
2,3,4,7,8-Penta CDF 2012/05/18 
1,2,3,4,7,8-Hexa CDF 2012/05/18 
1,2,3,6,7,8-Hexa CDF ~012/05/18 
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80- 140 
NC % 20 

123 % 80- 140 
123 % 80- 140 

NC % 20 
125 % 80- 140 
132 % 80-140 

NC % 20 
122 % 80- 140 
121 . % 80- 140 

NC % 20 
123 % 80-140 
124 % 80- 140 

NC % 20 
128 % 80- 140 
133 % 80-140 

NC % 20 
124 % 80-140 
135 % 80-140 

NC % 20 
112 % 80- 140 
108 % 80-1 

NC % 
109 % 80-1 
104 % 80- 140 

NC .% 20 
116 % 80- 140 
118 % 80- 140 

NC % 20 
. 87 % 25- 130 

98 % 25- 130 
84 % 40- 130 
78 % 40- 130 
73 % 40- 130 
66 % 40- 130 
93 % 40-130 
42 % 40- 130 

. 41 % 40-130 
103 % 25- 130 

2.6 U, EDL=2.6 pg 
2.1 U, EDL=2.1 pg 
2.1 U, EDL=2.1 pg 
2.1 U, EDL=2.1 pg 
1.9 U, EDL=1.9 pg 
1.6 U, EDL=1.6 pg 
3.1 U, EDL=3.1 pg 
5.5 U, EDL=5.5 (1) pg 
2.1 U, EDL=2.1 pg 
3.9 U, EDL=3.9 (1) pg 
1.6 U, EDL=1.6 pg 
2.4 U, EDL=2.4 pg 
1.7U, EDL=1.7 pg 
4.8 J, EDL=1.6 (2) pg 
1.6 U, EDL=1.6 pg 
1.5 U, EDL=1.5 pg 
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QA/QC 
Batch 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB262123 

Date 
; Analyzed 

Num lnit QCType Parameter wwlmmldd Value %Recoverv 
2850026 OBC Method Blank 2,3,4,6,7,8-Hexa CDF 2012105118 1.8 U, EDL=1.8 

1,2,3,7,8,9-Hexa CDF 2012105118 1.8 U, EDL=1.8 
1,2,3,4,6,7,8-Hepta CDF 2012105118 1.3 U, EDL=1.3 
1,2,3,4,7,8,9-Hepta CDF 2012105118 1.7 U, EDL=1.7 
1,2,3,4,6,7,8,9-0cta CDF 2012105118 3.1 U, EDL=3.1 
Total Tetra CDF 2012105118 13.9 J, EDL=2.4 
Total Penta CDF 2012105118 7.9 J, EDL=1.7 
Total Hexa CDF 2012105118 1.7 U, EDL=1.7 
Total Hepta CDF 2012105118 1.5 U, EDL=1.5 

2856201 AGU Method Blank Confirmation C13-2378 TetraCDF 2012105122 40 
Confirmation 2 3 7 8-Tetra CDF 2012105122 5.8 U EDL=5.8 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement. 
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate ana lyle recovery. 
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 

Units 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
% 
pq 

Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of in~erest. Used to evaluate extraction efficiency. 

QC Limits 

40- 135 

NC (RPD): The RPD was not·calculated. The level of analyte detected in the parent sample and its .duplicate was not sufficiently significant to permit a 
reliable calculation. 
( 1 ) EMPC I NDR- Peak detected does not meet ratio criteria and has resulted in an elevated detection. limit. 
( 2) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Validation Signature Page 

Maxxam Job #:8262123 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

KAREN NICOL, Supervisor, Semi-Volatiles 

OW~'t:em, Supo<Viso,, HRMS So.vices 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of 
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 

/ 
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Attention: Jeff Gorman 
O'Brien & Gere Engineers Inc 
7600 Morgan Rd. 
Liverpool, NY 
USA 13090 

MAXXAM JOB #: 8281237 
Received: 2012/06/04, 11 :20 

Sample Matrix: Stack Sampling Train 
# Samples Received: 4 

Analyses 

( Success Through Science~ 

Your Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your C.O.C. #: N/A 

Report Date: 2012/06/11 

CERTIFICATE OF ANALYSIS 

Date Date 
Quantity Extracted Analyzed Laboratory Method 

Method 
Reference 

2,3,7,8-TCDF Confirmation (M23) 
Dioxins/Furans in Air (Method 23) 

3 N/A 
4 2012/06/04 

2012/06/08 BRL SOP-00404 
2012/06/07 BRL SOP-00404 

EPA 1613Bmod(M23/23A) 
EPA1613Bmod(M23/23A) 

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 

U = Undetected at the limit of quantitation. 
J = Estimated concentration between the EDL & RDL. 
B =Blank Contamination. 
Q = One or more quality control criteria failed. 

Encryption Key 

Please direct all questions regarding this Certificate of Analysis to your Project Manager. 

MIKE CHALLIS, CET, B.Sc, C.Chem, Customer Service Manager, US Air Taxies 
Email: MChallis@maxxam.ca 
Phone#(905)817-5790 

==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 
5.1 0.2 of ISOIIEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 

' . 

Total cover pages: 1 

Page 1 of 15 

•· 
11/laxxam Arnllylics lnlernallonal Corporal ion ola Maxxam Analyrics 6740 Canpobello Road, Mlsslssauga. Orllill"io, L5N 21.8 Tel: (905) 817·5700 Toll-Free: 800·563·6260 Fax· (905) 817·5777 www.rnaxx'""·"'l 



Mar§2.am Success Through Science(!~ 

O'Brien & Gere Engineers Inc 
Maxxam Job #:8281237 
Report Date: 2012/06/11 

Client Project #: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 
. . . I 

Maxxam ID NR3587 I 
Samplinq Date 2012105131 I 
f'OC Number NIA TOXIC EQUIVALENCY #of 

Units R.BLANK-BLDG EDL 
3-M23 

RDL TEF (2005 WHO) ITEQ(DL) somers pc Batch 

2,3,7,8-Tetra COD* pg 1.3 J (1) 1.2 20 1.00 1.30 NIA 2873214 

1 ,2,3,7,8-Penta CDD pg 1.0 u 1.0 20 1.00 1.00 NIA 2873214 

1 ,2,3,4,7,8-Hexa COD pg 1.1 u 1.1 20 0.100 0.110 NIA 2873214 

1 ,2,3,6,7,8-Hexa COD pg 1.2 u 1.2 20 0.100 0.120 NIA 2873214 

1,2,3,7,8,9-Hexa CDD pg 1.0 u 1.0 20 0.100 0.100 NIA 2873214 

1 ,2,3,4,6,7,8-Hepta COD pg 1.7 J 1.1 20 0.0100 0.0170 NIA 2873214 

1 ,2,3,4,6,7,8,9-0cta COD pg 8.7 J 2.0 200 0.000300 0.00261 NIA 2873214 

Total Tetra COD pg 1.3 J (1) 1.2 20 NIA NIA NIA 2873214 

Total Penta CDD pg 1.0 u 1.0 20 NIA NIA NIA 2873214 

Total Hexa CDD pg 2.9 u (Z) 2.9 20 NIA NIA NIA 2873214 

Total Hepta CDD pg 1.7 J 1.1 20 NIA- NIA NIA 2873214 

2,3,7,8-Tetra CDF ** pg 1.3 J 1.2 20 0.100 0.130 NIA 2873214 

1 ,2,3,7,8-Penta CDF pg 1.1 u 1.1 20 0.0300 0.0330 NIA 2873214 

2,3,4,7,8-Penta CDF pg 1.8 J 1.1 20 0.300 0.540 NIA 2873214 

1 ,2,3,4,7,8-Hexa CDF pg 1.0 u 1.0 20 0.100 0.100 -,NIA 2873214 • 1 ,2,3,6,7,8-Hexa CDF pg 0.96 u 0.96 20 0.100 0.0960 NIA 2873214 

2,3,4,6, 7,8-Hexa CDF pg 1.1 u 1.1 20 0.100 0.110 NIA 2873214 

1 ,2,3,7,8,9-Hexa CDF pg 1.2 u 1.2 20 0.100 0.120 NIA 2873214. 

1 ,2,3,4,6,7,8-Hepta CDF pg 1.0 u 1.0 20 0.0100 0.0100 NIA 2873214 

1 ,2,3,4,7,8,9-Hepta CDF pg 1.3 u 1.3 20 0.0100 0.0130 NIA 2873214 

1 ,2,3,4,6,7,8,9-0cta CDF pg 2.1 u 2.1 200 0.000300 0.000630 NIA 2873214 

Total Tetra CDF pg 5.2 J 1.2 20 NIA NIA NIA 2873214 

Total Penta CDF pg 1.8 J 1.1 20 NIA NIA NIA 2873214 

Total Hexa CDF pg 1.1 u 1.1 20 NIA NIA NIA 2873214 

Total Hepta CDF pg 1.2 u (1) 1.2 20 NIA NIA NIA 2873214 

TOTAL TOXIC EQUIVALENCY pg NIA NIA NIA NIA 3.80 NIA NIA 

NIA = Not Applicable 
. 

RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit ' QC Batch = Quality Control Batch 
• COD = Chiaro Dibenzo-p-Dioxin, •• CDF = Cnloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
( 2) EMPC I NDR- Peak detected does· riot meet ratio criteria and has resulted in an elevated ~election limit. 

• 
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Maxxam Job #: 8281237 
Report Date: 2012/06/11 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Sciancc11 .. 

Site Location: GENERAL DYNAMIOS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NR3587 I 
Samolina Date 2012/05/31 I 

OC Number N/A TOXIC EQUIVALENCY #of 
Units R.BLANK-BLDG EDL RDL TEF (2005 WHO) ITEQ(DL) somers QC Batch 

3-M23 

Surrogl!lte Recovery(%) 

C13-1234678 HeptaCDD * % 101 N/A N/A N/A N/A. N/A 2873214 

C13-1234678 HeptaCDF ** % 94 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDP % 95 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDF % 123 N/A N/A N/A N/A N/A 2873214 

C13-1234789 HeptaCDF % 70 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDD · % 89 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDF % 78 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDD %, 83 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDF % 73 N/A N/A N/A N/A N/A 2873214 

C13-123789 HexaCDF % 91 N/A N/A N/A ' N/A N/A 2873214 

C13~23478 PentaCDF % 116 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDD % 51 N/A N/A N/A N/A · N/A 2873214 

C13-2378 TetraCDF % 51 N/A N/A N/A N/A N/A 2873214 

C13-0ctachlorodibenzo-p-Dioxin % 92 N/A N/A N/A N/A N/A 2873214 

Cl37-2378 TetraCDD % 105 N/A N/A N/A N/A N/A 2873214 
. 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* CDD = Chloro Dibenzo-p-bioxin, ** CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEO =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. , 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 

· Page 3of 15 

IWlxxarn.Analylics lmernalional Gorpordtion o/Cf Maxxam Analytics 6740 canpobello noad, Mlssissauga. OmHrio.L5N 2L8 Tel: (905) 817·5700 Toii·Freo: 800·5G3-G20G Fax< (905) 817-5777 W\Vw.maxxarltca 



Mc::tr§2.am Success Through Science® 

Maxxam Job #: 8281237 
Report Date: 2012/06/11 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERJI:L DYNAMICS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NR3588 I 
Samplina Date 2012/05131 I 
r.oc Number NIA TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 ~HO) IEQ(DL) somers QC Batch 
1-BLDG 
3-M23 

2,3,7,8-Tetra COD* pg 58 (1) 1.1 20 1.00 58.0 NIA 2873214 

1,2,3,7,8-Penta COD pg 23 (1) 1.1 20 1.00 23.0 NIA 2873214 

1,2,3,4,7,8-Hexa COD pg 3.6 J 1.1 20 0.100 0.360 NIA 2873214 

1,2,3,6,7,8-Hexa COD pg 3.2 J 1.1 20 0.100 0.320 NIA 2873214 

1,2,3,7,8,9-Hexa COD pg 2.17 J (2) 0.99 20 0.100 0.217 NIA 2873214 

1,2,3,4,6,7,8-Hepta COD pg 3.3 J (1) 1.1 20 0.0100 0.0330 NIA 2873214 

1,2,3,4,6,7,8,9-0cta COD pg 11.2 J 2.2 200 0.000300 0.00336 NIA 2873214 

Total Tetra COD pg 609 1.1 20 NIA NIA NIA 2873214 

Total Penta COD pg 146 1.1 20 NIA NIA NIA 2873214 

Total Hexa COD pg 12.5 J 1.1 20 NIA NIA NIA 2873214 

Total Hepta COD pg 3.3 J 1.1 20 NIA NIA NIA 2873214 

2,3,7,8-Tetra CDF ** pg 4990 (3) 1.1 20 0.100 499 NIA 2873214 

1 ,2,3,7,8-Penta CDF pg 1070 1.1 20 0.0300 '32.1 NIA 2873214 

2,3,4,7,8-Penta CDF pg 553 1.1 20 0.300 166 NIA 2873214 

1 ,2,3,4,7,8-Hexa CDF pg 693 (2) 1.0 20 0.100 69.3 NIA 2873214 

1,2,3,6,7,8-Hexa CDF pg 157 0.96 20 0.100 15.7 NIA 2873214 

2,3,4,6,7,8-Hexa CDF pg 20 1.1 20 0.100 2.00 NIA 2873214 

1 ,2,3,7,8,9-Hexa CDF pg 12.7 J 1.2 20 0.100 1.27 NIA 2873214 

1,2,3,4,6,7,8-Hepta CDF pg 72 (1) 0.95 20 0.0100 0.720 NIA 2873214 

1 ,2,3,4,7,8,9-Hepta CDF pg 22 1.2 20 0.0100 0.220 NIA 2873214 

1 ,2,3,4,6,7,8,9-0cta CDF pg 13.0 J 2.2 200 0.000300 0.00390 NIA 2873214 

Total Tetra CDF pg 21800 1.1 20 NIA NIA NIA 2873214 

Total Penta CDF pg 6080 1.1 20 NIA NIA NIA 2873214 

Total Hexa CDF pg 1410 1.1 20 NIA NIA NIA 2873214 

Total Hepta CDF pg 126 1.1 20 NIA NIA NIA 2873214 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
( 2) EMPC I Merged Peak ' 
( 3) EMCL - PCDDIDF analysis - Exceeds Maximum Calibration Limit 
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Maxxam Job #: 8281237 
Report Date: 2012/06/11 

O'Brien & ,Gere Engineers Inc 
Client Project#: 49064-001.001 

I 

Success Through Science~!~ 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NR3588 I 
Samplin~ Date 2012/05/31 I 
roc Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 W~O) IEQ(DL) somers QC Batch 
1-BLDG 
3-M23 

Confirmation 2,3,7,8-Tetra CDF ** pg 2640 5.2 20 0.100 264 N/A 2876518 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 633 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF % 90 N/A N/A N/A N/A N/A 2876518 

C13-1234678 HeptaCDD * % 105 N/A N/A N/A N/A N/A 2873214 

C13-1234678 HeptaCDF % 108 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDD % 98 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDF % 120 ~ N/A N/A N/A N/A N/A 2873214 

C13-1234789 HeptaCDF % 71 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDD % 111 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDF % 103 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDD % 112 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDF % 111 N/A N/A N/A N/A N/A 2873214 

C13-123789 HexaCDF % 104 N/A N/A N/A · N/A N/A 2873214 

C13-23478 PentaCDF % 112 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDD % 93 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDF % 102 N/A N/A N/A N/A N/A 2873214 

C13-0ctachlorodibenzo-p"Dioxin % 100 N/A N/A N/A N/A N/A 2873214 

Cl37-2378 TetraCDD % 106 N/A N/A N/A N/A N/A 2873214 

N/A = Not Applicable ' 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan .. 
TEF =Toxic Equivalency Factor, TEQ ='Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organiz.ation, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds· 

Page 5 of 15 

Maxxarn Arn::llylics lmernalional COrporalion ola.Maxxam Anal.ylics 6740 Canpobello Road, Mlssls~auga, Omario.l5N a.a Tel: (905) 817·5700 ToH·Freo~ 800-5G3·G206 Fax" (905) 817·5777 www.rnaxxanu:a 



Mar§2.am Success Through Science® 

Maxxam Job #:8281237 
Report Date: 2012/06/11 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLJN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NR3589 I 
SamplinQ Date 2012/06101 I 
COC Number NIA TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF {2005 WHO) TEQ(DL) somers QC Batch 
2-BLDG 
3·M23 

2,3,7,8-Tetra COD* pg 116 1.1 20 1.00 116 NIA 2873214 

1,2,3,7,8-Penta COD pg 46 1.1 20 1.00 46.0 NIA 2873214 
-

1,2,3,4,7,8-Hexa COD pg 6.5 J 1.1 20 0.100 0.650 NIA 2873214 

1,2,3,6,7,8-Hexa COD pg 7.3 J 1.1 20 0.100 0.730 NIA 2873214 

1,2,3,7,8,9-Hexa COD pg 9.69 J (1) 0.96 20 0.100 0.969 NIA 2873214 

1,2,3,4,6,7,8-Hepta COD pg 11.3 J • 1.1 20 0.0100 0.113 NIA 2873214 

1,2,3,4,6,7,8,9-0cta COD pg 13.3 J 2.1 200 0.000300 0.00399 NIA . 2873214 

Total Tetra CDD pg 896 1.1 20 NIA NIA NIA 2873214 

Total Penta COD pg 208 1.1 20 NIA NIA NIA 2873214 

Total Hexa COD pg 48 1.0 20 NIA NIA NIA 2873214 

Total Hepta COD pg 21 1.1 20 NIA NIA NIA 2873214 

2,3,7,8-Tetra CDF ** pg 5670 (2) 1.0 20 0.100 567 NIA 2873214 

1,2,3,7,8-Penta CDF pg 1130 1.1 20 0.0300 33:9 NIA 2873214 

2,3,4,7,8-Penta CDF pg 557 1.1 20 0.300 167 NIA 2873214 

1,2,3,4,7,8-Hexa CDF pg 697 (1) 1.1 20 0.100 69.7 NIA 2873214 

1,2,3,6,7,8-Hexa CDF pg 176 1.0 20 0.100 17.6 NIA 2873214 

2,3,4,6,7,8-Hexa CDF pg 43 1.2 20 0.100 4.30 NIA 2873214 

1,2,3,7,8,9-Hexa CDF pg 13.1 J 1.2 20' 0.100 1.31 NIA 2873214 

1,2,3,4,6,7,8-Hepta CDF pg 114 0.97 20 0.0100 1.14 NIA 2873214 

1,2,3,4,7,8,9-Hepta CDF pg 24 1.2 20 0.0100 0.240 . NIA 2873214 

1,2,3,4,6,7,8,9-0cta CDF pg 16.9 J 2.1 200 0.000300 0.00507 NIA 2873214 

Total Tetra CDF pg 25800 1.0 20 NIA NIA NIA 2873214 

Total Penta CDF pg 6300 1.1 20 NIA NIA NIA 2873214 

Total Hexa CDF pg 1530 1.1 20 NIA NIA NIP\ 2873214 

Total Hepta CDF pg 138 1.1 20 NIA NIA NIA 2873214 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• COD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEO= Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEO) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Merged Peak 
( 2) EMCL - PCDDIDF analysis - Exceeds Maximum Calibration Limit 
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Maxxam Job #: 8281237 
Report Date: 2012/06/11 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science~Z~ 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NR3589 ' 
Sampling Date 2012/06/01 
COC Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) lfEQ(DL) somers QC Batch 
2-BLDG 
3-M23 

Confirmation 2,3,7,8-Tetra CDF ** pg 2900 5.1 20 0.100 290 N/A 2876518 

TOTAL TOXI9 EQUIVALENCY pg N/A N/A N/A N/A 750 N/A N/A 

Surrogate Recovery (%) 

CQnfirmation C13-2378 TetraCDF % 79 N/A N/A N/A N/A N/A 2876518 

C13-1234678 HeptaCDD * % 112 N/A N/A N/A N/A N/A 2873214 

C13-1234678 HeptaCDF % 100 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDD % 98 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDF % 122 N/A N/A N/A N/A N/A 2873214 

C13-1234789 HeptaCDF % 
I 

76 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDD % 102 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDF % 92 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDD % 106 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDF % 104 N/A N/A N/A N/A N/A 2873214 

C13-123789 HexaCDF Ofo 99 N/A N/A N/A N/A N/A 2873214 

C13-23478 PentaCDF % 110 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDD % 87 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDF % 92 N/A N/A N/A N/A N/A 2873214 

C13-0ctachlorodibenzo-p-Dioxin % 99 N/A N/A N/A N/A N/A 2873214 

Cl37-2378 TetraCDD % 106 N/A N/A N/A N/A N/A 2873214 

N/A = Not Applicable 
RDL = Reportable Detection Limit . 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 

I 
* COD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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Success Through Sciencal!l 

O'Brien & Gere Engineers Inc 
Maxxam Job #: 8281237 
Report Date: 2012/06/11 

Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam ID NR3590 I 
SamplinQ Date 2012/06/01 I 

OC Number N/A TOXIC EQUIVALENCY #of 
Units RUN EDL RDL TEF {2005 WHO) TEQ{DL)· somers QC Batch 

3-BLDG 
3-M23 

2,3,7,8-Tetra COD* pg 52 (1) 1:6 20 1.00 52.0 N/A 2873214 

1,2,3,7,8-Penta COD pg 20 1.1 20 1.00 20.0 N/~ 2873214 

1 ,2,3,4,7,8-Hexa COD pg 2.3 J 1.1 20 0.100 0.230 N/A 2873214 

1,2,3,6,7,8-Hexa COD pg 2.2 J 1.1 20 0.100 0.220 N/A 2873214 

1,2,3,7,8,9-Hexa COD pg 1.74 J 0.97 20 0.100 0.174 N/A· 2873214 

1 ,2,3,4,6,7,8-Hepta COD pg 2.1 J 1.2 20 0.0100 0.0210 N/A 2873214 

1 ,2,3,4,6,7,8,9-0cta COD pg 7.3 J 2.1 200 0.000300 0.00219 N/A -' 2873214 

Total Tetra COD 
" 

pg 572 1.6 20 N/A N/A N/A 2873214 

Total Penta COD pg 96 1.1 20 N/A N/A N/A 2873214 

Total Hexa COD pg 9.0 J 1.0 20 N/A N/A N/A 2873214 

TotaiHepta COD pg 3.3 J 1.2 20 N/A N/A N/A 2873214 

2,3,7,8-Tetra CDF ** pg 4630 (2) 1.5 20 0.100 463 N/A 2873214 

1,2,3,7,8-Penta CDF pg 835 1.2 20 0.0300 25.1 N/A 2873214 

2,3,4,7,8-Penta CDF pg 411 1.2 20 0.300 123 N/A 2873214 

1 ,2,3,4,7,8-Hexa CDF pg 475 1.2 20 0.100 47.5 N/A 2873214 • 1 ,2,3,6,7,8-Hexa CDF pg 105 1.1 20 0.100 10.5 . N/A 2873214 

2,3,4,6,7,8-Hexa CDF pg 14.5 J 1.3 20 0.100 1.45 N/A 2873214 

1,2,3,7,8,9-Hexa CDF pg 8.9 J 1.4 20 0.100 0.890 N/A 2873214 

1 ,2,3,4,6,7,8-Hepta CDF pg 47 1.4 20 0.0100 0.470 N/A 2873214 

1 ,2,3,4,7,8,9-Hepta CDF pg 14.0 J 1.8 20 0.0100 0.140 N/A 2873214 

1 ,2,3,4,6,7,8,9-0cta CDF pg 7.6 J 2.3 200 0.000300 0.00228. N/A 2873214 

Total Tetra CDF pg 20900 1.5 20 N/A N/A N/A 2873214 

Total Penta CDF pg 4450 1.2 20 N/A N/A N/A 2873214 

Total Hexa CDF pg 959 1.3 20 N/A N/A N/A 2873214 

Total Hepta CDF pg 76 1.6 20 N/A N/A N/A 2873214 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* COD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan 

. . . 
TEF =Toxic Equivalency Factor, TEO= Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEO) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
(2) EMCL - PCDD/DF analysis - Exceeds Maximum Calibration Limit 

• 
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Ma-?§2am 

Maxxam Job #: 8281237 
Report Date: 2012/06/11 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science® 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN) 

Maxxam 10 NR3590 I 
Sampling Date 2012/06/01 I 
COC Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) IEQ(DL) somers QC Batch 
3-BLDG 
3-M23 .. 

Confirmation 2,3,7,8-Tetra CDF •• pg 2600 5.6 20 0.100 260 N/A 2876518 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 542 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF % 
.. 

86 N/A N/A N/A N/A N/A 2876518 

C13-1234678 HeptaCDD * % 110 N/A N/A N/A N/A N/A 2873214 

C13~1234678 HeptaCDF % 110 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDD % 92 N/A N/A N/A N/A N/A 2873214 

C13-123478 HexaCDF %· 121 N/A N/A N/A N/A N/A 2873214 

C13-1234789 HeptaCDF % 73 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDD % 112 N/A N/A N/A N/A N/A 2873214 

C13-123678 HexaCDF % 98 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDD % 105 N/A N/A N/A N/A N/A 2873214 

C13-12378 PentaCDF % 102 N/A N/A N/A N/A N/A 2873214 

C13-123789 HexaCDF % 101 N/A N/A N/A N/A N/A 2873214 

C13-23478 PentaCDF % 110 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDD % 83 N/A N/A N/A N/A N/A 2873214 

C13-2378 TetraCDF % 88 N/A N/A N/A N/A N/A 2873214" 

C 13-0ctachlorodibenzo-p-Dioxin % 97 N/A N/A N/A N/A N/A 2873214 

Cl37-2378 TetraCDD % 105 N/A N/A N/A N/A N/A 2873214 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• COD = Chiaro Dibenzo-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
Tl;le Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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Mac5)2a.m Success Through Science® 

O'Brien & Gere Engineers Inc 
Maxxam Job #: 8281237 Client Project#: 49064-001.001 • Report Date: 2012/06/11 Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Test Summary 

Maxxam ID NR3587 Collected 2012/05/31 
Sample ID R.BLANK-BLDG 3-M23 Shipped 

Matrix Stack Sampling Train . Received 2012/06/04 

Instrumentation Batch Extracted 
HRMS/MS 2873214 2012/06/04 

Maxxam ID. NR3588 Collected 2012/05/31 
Sample ID RUN 1-BLDG 3-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/04 

Instrumentation Batch Extracted 
HRMS/MS 2876518 N/A 

·HRMS/MS 2873214 2012/06/04 ~ 

Maxxam ID NR3589 Collected 2012/06/01 
Sample ID RUN 2-BLDG 3-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/04 

Instrumentation Batch· Extracted 
HRMS/MS 2876518 N/A 
HRMS/MS 2873214 2012/06/04 

Maxxam ID NR3590 Collected" 2012/06/01 • Sample ID RUN 3-BLDG 3-M23 Shipped 
Matrix Stack Sampling Train · Received' 2012/06/04 

Instrumentation Batch Extracted 
HRMS/MS 2876518 N/A 
HRMS/MS 2873214 2012/06/04 

.. 

• 
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Maxxam Job #:8281237 
Report Date: 2012/06/1.1 

Results relate onlv to the items tested . 

GENERAL COMMENTS 
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Mar§2arn Success.Through Sciencc111 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • Client Project #: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

' ~ 
Quality Assurance Report 

Maxxam Job Number: GB281237 

Date 
• Analyzed 

C13-1234678 HeptaCDD 2012/06/07 104 

Spiked Blank DUP C13-1234678 HeptaCDD 2012/06/07 81 % 25- 130 

Spiked Blank C13-1234678 HeptaCDF 2012/06/07 109 % 25- 130 

Spiked Blank DUP C13-1234678 HeptaCDF 2012/06/07 94 % 25- 130 

Spiked Blank C13-123678 HexaCDD 2012/06/07 101 % 40- 130 

Spiked Blank DUP C13-123678 HexaCDD 2012/06/07 93 % 40-130 

Spiked Blank C13-123678 HexaCDF 2012/06/07 87 % 40-130 

Spiked Blank DUP C13-123678 HexaCDF 2012/06/07 78 % 40-130 

Spiked Blank C13-12378 PentaCDD 2012/06/07 89 % 40-130 

Spiked Blank DUP C13-12378 PentaCDD 2012/06/07 90 % 40-130 

Spiked Blank C13-12378 PentaCDF 2012/06/07 -82 "% 40-130 

Spiked Blank DUP C13-12378 PentaCDF ·2'012/06/07 85 % 40- 130 

Spiked Blank C13-123789 HexaCDF 2012/06/07 93 % 40-130 

Spiked Blank DUP C13-123789 HexaCDF 2012/06/07 96 % 40- 130 

Spiked Blank • C13-2378 TetraCDD 2012/06/07 58 % 40-130 

Spiked Blank DUP C13-2378 TetraCDD 2012/06/07 64 % 40- 130 

Spiked Blank C13-2378 TetraCDF 2012/06/07 60 % 40- 130 

Spiked Blank DUP C13-2378 TetraCDF 2012/06/07 66 % 40- 130 

Spiked Blank C 13-0ctachlorodibenzo-p-Dioxin 2012/06/07 104 % 25- 130 
Spiked Blank DUP C 13-0ctachlorodibenzo-p-Dioxin 2012/06/07 96 % 25-130 

Spiked Blank 2,3,7,8-Tetra COD 2012/06/07 100 % 80-140 

Spiked Blank DUP 2,3,7,8-Tetra COD 2012/06/07 101 % 80-1 

RPD 2,3,7,8-Tetra COD 2012/06/07 NC % 
Spiked Blan~ 1,2,3,7,8-Penta COD 2012/06/07 '102 % 80-1 

Spiked Blank DUP 1,2,3,7,8-Penta COD 2012/06/07 103 % 80- 140 

RPD 1,2,3,7,8-Penta COD 2012/06/07 % 20 

Spiked Blank 1,2,3,4,7,8-Hexa COD 2012/06/07 98 % 80- 140 

Spiked Blank DUP 1,2,3,4,7,8-Hexa COD 2012/06/07 99 % 80- 140 

RPD 1,2,3,4,7,8-Hexa COD 2012/06/07 NC % 20 

Spiked Blank 1,2,3,6,7,8-Hexa COD 2012/06/07 99 % 80- 140 
Spiked Blank DUP 1,2,3,6,7,8-Hexa COD 2012/06/07 100. % 80-140 

RPD > 1,2,3,6,7,8-Hexa COD 2012/06/07 NC % 20 
\} Spiked Blank 1,2,3,7,8,9-Hexa COD 2012/06/07 106 % 80-140 

Spiked Blank DUP 1,2,3,7,8,9-Hexa COD 2012/06/07 105 % 80-140 

RPD 1,2,3,7,8,9-Hexa COD 2012/06/07 0.9 % 20 
Spiked Blank 1,2,3,4,6,7,8-Hepta COD 2012/06/07 112 % 80- 140 
Spiked Blank DUP 1,2,3,4,6,7,8-Hepta COD 2012/06/07 157 (1) % 80-140 

RPD 1,2,3,4,6,7,8-Hepta COD 2012/06/07 33.5 (1) % 20 
. Spiked Blank 1,2,3,4,6,7,8,9-0cta COD 2012/06/07 101 % 80- 140 

Spiked Blank DUP 1,2,3,4,6,7,8,9-0cta COD 2012/06/07 101 % 80- 140 

RPD 1,2,3,4,6,7,8,9-0cta COD 2012/06/07 NC % 20 

Spiked Blank 2,3,7,8-Tetra CDF 2012/06/07 103 % 80- 140 
Spiked Blank DUP 2,3,7,8-Tetra CDF 2012/06/07 103 % 80- 140 

RPD 2,3,7,8-Tetra CDF 2012/06/07 0 % 20 
Spiked Blank 1,2,3,7,8-Penta CDF 2012/06/07 103 % 80-140 
Spiked Blank DUP 1,2,3,7,8-Penta CDF' 2012/06/07 102 ·% 80-140 

RPD 1,2,3,7,8-Penta CDF 2012/06/07 % 20 

Spiked Blank 2,3,4,7,8-Penta CDF 2012/06/07 110 % 80- 140 
Spiked Blank DUP 2,3,4,7,8-Penta CDF 2012/06/07 109 % 80- 140 

RPD 2,3,4,7,8-Penta CDF. 2012/06/07 0.9 % 20 

Spiked Blank 1,2,3,4,7,8-Hexa CDF 2012/06/07 104 % 80- 140 
Spiked Blank DUP 1,2,3,4,7,8-Hexa CDF 2012/06/07 105 % 80-140 

RPD 1,2,3,4,7,8-Hexa CDF 2012/06/07 % 20 

Spiked Blank 1,2,3,6,7,8-Hexa CDF 2012/06/07 108 % 80- 140 
Spiked Blank DUP 1,2,3,6,7,8-Hexa CDF 2012/06/07 110 % 80-
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O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project#: 49064-001.001 
P.O.#: 

Success Through Sciencelltf 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

QAJQC 
Baich 
Num lnit QCTvpe 

2873214 OBC RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 

. Spiked Blank 
Spiked Blank DUP 
RPD 
Spiked Blank 
Spiked Blank DUP 
RPD 
Method Blank 

-

..._, 

' 

2876518 AGU Method Blank 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB281237 

Date 
Analyzed 

Parameter vwv/mm/dd 
1 ,2,3,6,7,8-Hexa CDF 2012/06/07 
2,3,4,6,7,8-Hexa CDF 2012/06/07 
2,3,4,6,7,8-Hexa CDF 2012/06/07 
2,3,4,6,7,8-Hexa CDF 2012/06/07 
1 ,2,3,7,8,9-Hexa CDF 2012/06/07 
1 ,2,3, 7,8,9-Hexa CDF 2012/06/07 
1 ,2,3,7,8,9-Hexa CDF 2012/06/07 
1 ,2,3,4,6,7,8-Hepta CDF 2012/06/07 
1 ,2,3,4,6,7,8-Hepta CDF 2012/06/07 
1 ,2,3,4,6,7,8-Hep\a CDF 

' 
2012/06/07 

1 ,2,3,4,7·,8,9-Hepta CDF 2012/06/07 
1 ,2,3,4,7,8,9-Hepta CDF 2012/06/07 
1,2,3,4,7,8,9-Hepta CDF 2012/06/07 . 
1 ,2,3,4,6,7,8,9-0cta CDf 2012/06/07 
1,2,3,4,6,7,8,9-0cta CDF 2012/06/07 
1 ,2,3,4,6,7,8,9-0cta CDF 2012/06/07 
C13-1234678 HeptaCDD 2012/06/07 
C13-1234678 HeptaCDF 2012/06/07 
C13-123678 HexaCDD 2012/06/07 
C13-123678 HexaCDF 2012/06/07 
C13-12378 PentaCDD 2012/06/07 
C13-12378 PentaCDF 2012/06/07 
C13-123789 HexaCDF 2012/06/07 
C13-2378 TetraCDD 

' 
2012/06/07 

C13-2378 TetraCDF 2012/06/07 
C13-0ctachlorodibenzo-p-Dioxin 2012/06/07 
2,3,7,8-Tetra CDp 2012/06/07 
1 ,2,3, 7,8-Penta CDD 2012/06/07 
1 ,2,3,4,7 ,8-Hexa. CDD 2012/06/07 
1 ,2,3,6,7,8-H,exa coo 2012/06/07 
1 ,2,3,7,8,9-Hexa CDD 2012/06/07 
1 ,2,3,4,6, 7,8-Hepta CDD 2012/06/07 
1 ,2,3,4,6, 7,8,9-0cta CDD 2012/06/07 
Total Tetra CDD 2012/06/07 
Total Penta CDD 2012/06/07 
Total Hexa CDD 2012/06/07 
Total Hepta CDD • 2012/06/07 
2,3,7,8-Tetra CDF 2012/06/07 
1 ,2,3, 7,8-Penta CDF 2012/06/07 
2,3,4,7,8-Penta CDF 2012/06/07 
1 ,2,3,4, 7,8-Hexa CDF 2012/06/07 
1 ,2,3,6,7,8-Hexa CDF 2012/06/07 
2,3,4,6,7,8-Hexa CDF 2012/06/07 
1 ,2,3,7,8,9-Hexa CDF 2012/06/07 
1,2,3,4,6,7,8-Hepta CDF 2Q12/06/07' 
1 ,2,3,4,7,8,9-Hepta CDF 2012/06/07 
1 ,2,3,4,6, 7,8,9-0cta CDF 2012/06/07 
Total Tetra CDF 2012/06/07 
Total Penta CDF 2012/06/07 
Total Hexa CDF 2012/06/07 
Total Hepta CDF 2012/06/07 
Confirmation C13-2378 TetraCDF 2012/06/08 
Confirmation 2,3,7,8-Tetra CDF 2012/06/08 

. 
Value %Recovery 

1.8 
114 
116 

1.7 
114 
129 

12.3 
102 
103 

1 
108 
111 

2.7 
103 
102 

NC 
118 
100 
95 
84 
97 
91 
95 

- 69 
73 
98 

1.1 U, EDL=1.1 
1.1 U, EDL=1.1 
1.1 U, EDL=1.1 
1.2 U, EDL=1.2 
1.0 U, EDL=1.0 
1.4 J, EDL=1.2 
2.7 J, EDL=2.2 
1.5 U, EDL=1.5 (2) 
1.1 U, EDL=1.1 
1.9 U, EDL=1.9 (2) 
1.4 J, EDL=1.2 
1.5 J, EDL=1.1 
1.1 U, EDL=1.1 
1.3 J, EDL=1.1 (3) 
1.1 U, EDL=1.1 
1.0 U, EDL=1.0 
1.2 U, EDL=1.2 
1.2 U, EDL=1.2 

0.93 U, EDL=0.93 
1.2 U, EDL=1.2 
2.2 U, EDL=2.2 
3.3 J, EDL=1.1 
1.3 J, EDL=1.1 
1.1 U, EDL=1.1 
1.0 U, EDL=1.0 

66 
2.3 U EDL=2.3. 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement. 
Spiked Blank: A blank matrix to which a known amount of the analyt~ has been ad?ed. Used to evaluate analyte recovery. 
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Units QC Limits 
% 20 
% 80-140 
% 80- 140 
% 20 
% 80 ~ 140 
% 80 -140 
% 20 
% 80- 140 
% 80- 140 
% 20 
% 80- 140 
% 80-140 
% 20 
% 80- 140 
% 80-140 
% 20 
% 25- 130 
% 25- 130 
% 40- 130 
% 40- 130 
% 40- 130 
% 40- 130 
% 40- 130 
% 40-130 
% 40- 130 
% 25- 130 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg 
pg ( 

pg 
% 40- 135 

Jl9 
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Ma?§2am Success Through Sciencelb 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • 
Client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB281237 

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency. 
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a 
reliable calculation. 
( 1) HRMS: 

Exceeds upper limit of 140% 
( 2 ) EMPC I NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
( 3 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Success T~rough Sciencoqu 

Validation Signature Page 

Maxxam Job #:8281237 

·The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

,. 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of 
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page . 
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Ma"fjLam 

Attention: Jeff Gorman 
O'Brien & Gere Engineers Inc 
7600 Morgan Rd. 
Liverpool, NY 
USA 13090 

MAXXAM JOB#: 8293726 
Received: 2012/06/23, 11 :30 

Sample Matrix: Stack Sampling Train 
#Samples Received: 13 

Analyses 
2,3,7,8-TCDF Confirmation (M23) 
Dioxins/Furans in Air (Method 23) 
Dioxins/Furans in Air (Method 23) 

Success Through Sciencel!l 

Your Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
Your C.O.C. #: N/A 

-. 

Report Date: 2012/06/28 

CERTIFICATE OF ANALYSIS 

Quantity 
12 
8 
5 

Date 
Extracted 
N/A 
2012/06/23 
2012/06/23 

Date 
Analyzed Laboratory Method 
2012/06/26 BRL SOP-00404 
2012/06/27 BRL SOP-00404 
2012/06/28 BRL SOP-00404 

Method 
Reference 
EPA1613Bmod(M23/23A) 
EPA 1613Bmod(M23/23A) 
EPA 1613Bmod(M23/23A) 

• * RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 

• 

Encryption Key 

Please direct 'au questions regarding this Certificate of Analysis to your Project Manager. 

Mike Challis, CET, B.Sc, C.Chem, Customer Service Manager, US Air Taxies 
Email: MChallis@maxxam.ca 
Phone# (905) 817-5790 

==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page . 

Total cover pages: 1 
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Ma'"f}2arn. Success Through Sdence!!l 

Maxxam Job #; 8293726 
Report Date: 2012/06/28 . 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-00.1.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2176 I 
Sampling Date 2012106120 I 
COC Number NIA TOXIC EQUIVALENCY #of 

· Units R.BLANK--M23 EDL RDL TEF j2005 WHOl rrEQ(DL) somers ~c Batch 

2,3,7,8-Tetra CDD * pg 5 (1) 1.4 20 1.00 5.00 NIA 2891949 

1,2,3,7,8-Penta COD pg <1.3 1.3 20 1.00 1.30 NIA 2891949 

1,2,3,4,7,8-Hexa COD pg <1.4 1.4 20 0.100 0.140 NIA 2891949 

1,2,3,6,7,8-Hexa COD pg <1.3 1.3 20 0.100 0.130 NIA 2891949 

1,2,3,7,8,9-Hexa COD pg .. <1.3 1.3 20 0.100 0.130 NIA 2891949 

1,2,3,4,6,7,8-Hepta COD pg <1.2 1.2 20 0.0100 0.0120 NIA 2891949 

1,2,3,4,6, 7 ,8,9-0cta COD pg 5 2.1 200 0.000300 0.00150 NIA 2891949 -
!Total Tetra COD pg 5 1.4 20 NIA NIA NIA 2891949 

!Total Penta COD pg <1.3 1.3 20 NIA NIA NIA 2891949 

!Total Hexa COD pg <1.5 (2) 1.5 20 NIA NIA NIA 2891949 . 
Total Hepta COD pg <1.2 1.2 20 NIA NIA NIA 2891949 

2,3,7,8-Tetra CDF ** pg <2.9 (3) 2.9 20 0.100 0.290 NIA 2891949 

1,2,3,7,8-Penta CDF pg <1.4 1.4 20 0.0300 0.0420 NIA 2891949 

2,3,4,7,8-Penta CDF pg <1.3 1.3 20 0.300 0.390 NIA 2891949 

1,2,3;4,7,8-Hexa CDF pg <1.1 1.1, 20 0.100 0.110 NIA · 2891949 

1,2,3,6,7,8-Hexa CDF pg <1.0 1.0 20 0.100 0.100 NIA 2891949 . 
2,3,4,6,7,8-Hexa CDF pg <1.3 1.3 20 0.100 0.130 NIA 2891949 . 

0.1"30 1,2,3,7,8,9-Hexa CDF pg <1.3 1.3 20 0.100 NIA 2891949 

1,2,3,4,6, 7 ,8-Hepta CDF pg 5 1.2 20 0.0100 0.0500 NIA 2891949 

1,2,3,4,7,8,9-Hepta CDF pg <1.4 1.4 20 0.0100 0.0140 NIA 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 12 2.0 200 0.000300 0.00360 NIA 2891949 

!Total Tetra CDF 8 1.2 20 NIA NIA 
. 

NIA 2891949 pg 

Total Penta CDF pg <1.3 1.3 20 ·NIA NIA NIA · 2891949 

Total Hexa CDF pg <1.2 1.2 20 NIA NIA NIA. 2891949 

Total Hepta CDF pg 12 1.3 20 NIA NIA NIA 2891949 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit -
QC Batch = Quality Control Batch 
• COD = Chiaro Dibenzo-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. . 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equiv!llency. Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
( 2) EMPC I NOR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
( 3) RT > 3 seconds - PCDDIDF analysis - Peak detected exceeds expected retention time (from internal standard) by 
greater than 3 seconds. 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Suc:cess Through Science!!"' 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2176 I 
Samolinq Date 2012/06/20 I 

OC Number N/A TOXIC EQUIVALENCY #of 
Units R.BLANK--M23 EDL RDL TEFC2005VVHQ) ~EQ(DLt somers QC Batch 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 7.97 N/A N/A 

Surrogate Recovery (%) 

C13-1234678 HeptaCDD * % 96 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF ** % 103 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 124 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 114 N/A N/A N/A N/A N/A 2891949 

C13-1.234789 HeptaCDF % 60 (1) N/A N/A N/A N/A N/A 
' 

2891949 

C13-123678 HexaCDD % 94 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 95 N/A N/A N/A N/A N/A 2891949 

013-12378 PentaCDD % 103 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 91 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 79 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 110 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 91 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 85 N/A N/A N/A N/A N/A 2891949 

C13-0ctachlorodibenzo-p-Dioxin % 128 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 101 N/A N/A N/A N/A N/A 2891949 . 
N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit ' 
QC Batch = Quality Control Batch . 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
~he Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) Surrogate recovery was below the lower control limit (70-130%) 

. 
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Maf§2arn Success Through Science'b 

Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS {STACK SAMPLING TRAIN) 

Maxxam ID NX2177 I 
SamplinQ Date 2012/06/19 I 
ICOC Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) fEQ(DL) somers ~c Batch 
1-IN-C1-M23 

2,3,7,8-Tetra COD* pg <1.2 1.2 20 1.00 1.20 N/A 2891949 

1,2,3,7,8-Penta COD pg 3 1.3 20 1.00 3.00 N/A 2891949 

1 ,2,3,4,7,8-Hexa COD pg 2 1.2 20 0.100 0.200 N/A 2891949 

1,2,3,6,7,8-Hexa COD pg 8 1.2 20 0.100 0.800 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg 5 1.2 20 . 0.100 0.500 N/A 2891949 

1 ,2,3,4,6,7,8-Hepta COD pg 12 1.3 20 0.0100 0.120 N/A 2891949 

1 ,2,3,4,6,7,8,9-0cta COD pg 28 2.2 200 0.000300 0.00840 N/A 2891949 

Total Tetra COD pg 147 1.2 20 N/A N/A N/A 2891949 

Total Penta COD pg 108 1.3 20 N/A N/A N/A 2891949 

Total Hexa COD pg 47 1.2 20 N/A N/A N/A 2891949 

Total Hepta COD pg 21 1.3 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF ** pg 135 1.2 20 0.100 13.5 N/A 2891949 

1,2,3,7,8-Penta CDF pg 127 1.3 20 0.0300 3.81 N/A 2891949 

2,3,4,7,8-Penta CDF pg 53 1.2 20 0.300 15.9 N/A 2891949 

1,2,3,4,7,8-Hexa CDF pg 230 1.2 20 0.100 23.0 N/A 2891949 

1,2,3,6,7,8-Hexa CDF pg 49 1.0 20 0.100 4.90 N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg 11 1.3 20 0.100 1.10 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 5 1.4 20 0.100 0.500 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 68 {1) 1.1 20 0.0100 0.680 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF pg 25 1.3 20 0.0100 0.250 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 37 2.1 200 0.000300 0.0111 N/A 2891949 

Total Tetra CDF pg 337 1.2 20 N/A N/A N/A 2891949 

Total Penta CDF pg 341 1.3 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 361 1.2 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 112 1.2 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 122 2.1 20 0.100 12.2 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 68.2 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005}: The 2005 World Health Orga~ization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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M.ar§2am 

Maxxam Job #:8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science® 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2177 "I 
SamolinQ Date 2012/06/19 I 

OC Number N/A TOXIC EQUIVALENCY #of . Units RUN EDL RDL TEF (2005 WHO) fEQ(DL) somers ~c Batch 
1·1N·C1-M23 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF • % 88 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 89 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 97 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 123 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 110 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % 80 N/A N/A . N/A ' N/A N/A 2891949 

C13-123678 HexaCDD % 84 N/A N/A N/A N/A. N/A 2891949 

C13-123678 HexaCDF % 84 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 102 N/A N/A N/A • N/A N/A 2891949 

C13-12378 PentaCDF % 93 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 93 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 105 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 98 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 89 N/A N/A N/A N/A N/A 2891949 

C13-0ctachlorodibenzo-p-Dioxin % 112 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 101 N/A N/A N/A . N/A N/A 2891949 

-
N/A = Not Applicable " 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit . 
QC Batch = Quality Control Batch 
• CDD = Chiaro Dibenzc;>-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds . . 
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Mafj2.am suCcess Through Science® 

Maxxam Job #:8293726 
Report Date: 2012/06/28 · 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2178 I 
Samolina Date 2012/06/19 I 
COG Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers pc Batch 
2-IN-C1-M23 

2,3,7,8-Tetra CDD * pg 2 (1) 1.4 20 1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta CDD pg 4 1.3 20 1.00 4.00 N/A 2891949 

1,2,3,4,7,8-Hexa CDD 
.. 

pg 3 1.3 20 0.100 0.300 N/A 2891949 

1,2,3,6,7,8-Hexa CDD pg 3 (1) 1.3 20 0.100 0.300 N/A 2891949 

1,2,3,7,8,9-Hexa CDD pg 3 1.3 20 0.100 0.300 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDD pg 14 1.3 20 0.0100 0.140 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDD pg 31 2.1 200 0.000300 0.00930 N/A 2891949 

Total Tetra CDD pg 19 1.4 20 N/A N/A N/A 2891949 

Total Penta CDD pg 16 1.3 20 N/A N/A N/A 2891949 

Total Hexa CDD pg 20 1.3 20 N/A N/A N/A 2891949 

Total Hepta CDD pg 26 1.3 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF ** pg 235 1.2 20 0.100 23.5 N/A 2891949 

1,2,3,7,8-Penta CDF pg 244 1.4 20 0.0300 7.32 N/A 2891949 

2,3,4,7,8-Penta CDF pg 95 1.3 20 0.300 28.5 N/A 2891949 

1,2,3,4,7,8-Hexa CDF pg 414 1.2 20 0.100 41.4 N/A 2891949 

1,2,3,6,7,8-Hexa CDF pg 86 1.1 20 0.100 8.60 N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg 16 1.4 20 0.100 1.60 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 7 1.5 20 0.100 0.700 N/A. 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 104 (1) 1.1 20 0.0100 1.04 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF pg 29 1.2 20 0.0100 0.290 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 42 2.1 200 0.000300 0.0126 N/A 2891949 

Total Tetra CDF pg 538 ' 1.2 20 N/A N/A N/A 2891949 

Total Penta CDF pg 655 1.3 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 650 1.3 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 158 1.1 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 198 2.0 20 0.100 19.8 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 116 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 

.. 

EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

'. 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science\f.1 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS {STACK SAMPLING TRAIN) 

Maxxam ID NX2178 J 
Samolino Date 2012/06/19 I 

OC Number N/A TOXIC EQUIVALENCY #of 
Units RUN EDL RDL T~F poos WHO) ~EQ{Dl) somers ~c Batch 

2-IN-C1-M23 

Surrogate Recovery (%) 

Confirmation C13;2378 TetraCDF • % 92 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 94 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 97 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD I % 125 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 111 . N/A N/A N/A N/A N/A 2891949 
.. 

C13-1234789 HeptaCDF % 82·· N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 85 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 83 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD %• 105 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 95 N/A N/A N/A N/A N/A 2891949 

C 13-123789 HexaCDF % 94 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 104 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 103 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 94 N/A N/A N/A N/A N/A' 2891949 

C13-0ctachlorodibenzo-p-Dioxin % 114 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 98 N/A N/A N/A N/A" N/A 2891949 . 
N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit - . 
QC Batch = Quality Control Batch 
• CDD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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Success Through Science(ftl 

Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
. Client Project#: 49064-001.001 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2179 I 
Sampling Date 2012/06/19 1 
roc Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL 
3-IN-C1-M23 

RDL TEF (2005 WHO) fEQ(DL) somers ~c Batch 

2,3,7,8-Tetra COD* pg 2 (1) 1.3 20 1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta CDD pg 3 (1) 1.2 20 1.00 3.00 N/A 2891949 

1 ,2,3,4,7,8-Hexa COD pg 2 (1) 1.2 20 0.100 0.200 N/A 2891949 

1 ,2,3,6,7 ,8-Hexa COD pg 5 1.2 20 o:1oo 0.500 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg 3 1.1 20 0.100 0.300 N/A 2891949 

1 ,2,3,4,6,7,8-Hepta COD pg 9 1.2 20 0.0100 0.0900 N/A 2891949 

1,2,3,4,6,7,8,9-0cta COD pg 17 2.1 200 0.000300 0.00510 N/A 2891949 

Total Tetra COD pg 148 1.3 20 N/A N/A N/A 2891949 

Total Penta COD pg 68 1.2 20 N/A N/A N/A 2891949 

Total Hexa COD pg 18 1.2 20 N/A N/A N/A 2891949 

Total Hepta COD pg 15 1.2 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF ** pg 220 1.3 20 • 0.100 22.0 N/A 2891949 

1,2,3,7,8-Penta CDF pg 215 1.3 20 0.0300 6.45 N/A 2891949 

2,3,4,7,8-Penta CDF pg 87 1.2 20 0.300 26.1 N/A 2891949 

1 ,2,3,4,7,8-Hexa CDF pg 414 1.1 20 0.100 41.4 N/A 2891949 

1,2,3,6,7,8-Hexa CDF pg 81 1.0 20 0.100 8.10 N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg 12 1.3 20 0.100 1.20 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 9 1.4 20 0.100 0.900 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 103 (1) 1.1 20 0.0100 1.03 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF . pg 39 1.3 20 0.0100 0.390 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 57 2.1 200 0.000300 0.0171 N/A 2891949 

Total Tetra CDF pg 540 1.3 20 N/A N/A N/A 2891949 

Total Penta CDF pg 589 1.3 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 639 1.2 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 170 1.2 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 180 2.5 20 0.100 18.0 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 110 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit -
QC Batch = Quality Control Batch 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Mar§2am 
Maxxam Job #: 8293726 
Report Date: 2012/06/28 

~~ ~- ~~- - -------------------------~-, 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science• 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2179 
Sam lin Date 2012/06/19 
COG Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) EQ(DL) somers C Batch 
3-IN-C1·M23 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF % 94 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 90. N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 96 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 125 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 112 N/A N/A N/A. N/A N/A 2891949 

C13-1234789 HeptaCDF · % 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 83 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 82 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 103 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 93 N/A N/A N/A N/A N/A 28919.49. 

C13-123789 HexaCDF % 95 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 104 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 101 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 92 N/A N/A N/A N/A N/A 2891949 

C13-0ctachlorodibenzo-p-Dioxin % 115 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 100 N/A N/A N/A N/A N/A 2891949 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch .. 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, " 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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Success Through Science<1"' 

O'Brien & Gere Engineers Inc 
Maxxam Job #:8293726 
Report Date: 2012/06/28 

Client Project #: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2214 I 
Samplinq Date 2012/06/19 I 
r.oc Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF(2005 WHO) rEQ(DL) somers QC Batch 
1-0UT -C1-M23 

2,3,7,8-Tetra CDD * pg 2 (1) 1.5 20 1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta CDD pg 3 1.2 20 1.00 3.00 N/A 2891949 

1 ,2,3,4,7,8-Hexa CDD pg <1.1 1.1 20 0.100 0.110 N/A 2891949 

1 ,2,3,6, 7 ,8-Hexa CDD !)g 1 1.1 20 0.100 0.100 N/A 2891949 

1 ,2,3,7,8,9-Hexa CDD pg <1.1 1.1 20 0.100 0.110 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDD pg 3 (1) 1.7 20 0.0100 0.0300 N/A 2891949 

1 ,2,3,4,6,7,8,9-0cta CDD pg 10 3.8 200 0.000300 0.00300 N/A 2891949 

Total Tetra CDD pg 13 1.5 20 N/A N/A N/A 2891949 

Total Penta CDD pg 6 1.2 20 N/A N/A N/A 2891949 

Total Hexa CDD pg 3 1.1 20 N/A N/A N/A 2891949 

Total Hepta CDD pg 5 1.7 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF •• pg 221 1.2 20 0.100 22.1 N/A 2891949 

1 ,2,3,7,8-Penta CDF pg 131 1.6 20 0.0300 3.93 N/A 2891949 

2,3,4,7,8-Penta CDF pg 65 1.5 20 0.300 19.5 N/A 2891949 

1 ,2,3,4,7,8-Hexa CDF pg 140 0.97 20 0.100 14.0 N/A 2891949 • 1 ,2,3,6,7,8~Hexa CDF pg 38 0.88 20 0.100 3.80 N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg 7 1.1 20 0.100 0.700 N/A 2891949 

1 ,2,3,7,8,9-Hexa CDF pg 4 1.2 20 0.100 0.400 N/A 2891949 

1 ,2,3,4,6,7,8-Hepta CDF pg 28 (1) 1.4 20 0.0100 0.280 N/A 2891949 

1 ,2,3,4,7,8,9-Hepta CDF pg 8 1.6 20 0.0100 0.0800 N/A 2891949 

1 ,2,3,4,6,7,8,9-0cta CDF pg 6 2.4 200 0.000300 0.00180 N/A 2891949 

Total Tetra CDF pg 590 1.2 20 N/A N/A. N/A 2891949 

Total Penta CDF pg 432 1.5 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 254 1.0 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 42 1.5 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 155 2.0 20 0.100 15.5 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 63.5 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• CDD = Chiaro Dibenzo-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Maxxam Job #:8293726 
Report Date: 2012/06/28 •• 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Succes!i Through Science~ 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN)· 
-· 

Maxxam ID NX2214 I 
Samplinq Date 2012/06/19 I 

OC Number N/A TOXIC EQUIVALENCY #of 
.. Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) soiTiers QC Batch 

1-0UT -C1-M23 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF % 93 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 88 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 95 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 128 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 108 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 85 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 87 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 101 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 92 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 97 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 104 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 100 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 90 N/A N/A N/A N/A N/A 2891949 

C 13-0ctachlorodibenzo-p-Dioxin % 109 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 101 N/A N/A N/A N/A N/A 2891949 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 

' 
QC Balch = Quality Control Balch 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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Maxxar:n Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL. DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 
,. 

Maxxam ID NX2215 I 
~ampling Date 2012/06/19 I 
K:;oc Number N/A TOXIC EQUIVALENCY #of . Units RUN EDL RDL TEF (2005 Wl:fO) ~EQ(DL) somers QC Batch 

2·0UT ·C1·M23 

2,3,7,8-Tetra COD* pg 2 (1) 1.2 20 1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta COD pg 3 (1) 1.3 20 1.00 3.00 N/A 2891949 

1 ,2,3,4,7,8-Hexa COD pg <1.4 1.4 20 0.100 0.140 N/A 2891949 

1,2,3,6,7,8-Hexa COD pg <1.3 ' 1.3 20 0.100 0.130 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg <1.3 1.3 20 0.100 0.130 N/A 2891949 

1,2,3,4,6,7,8-Hepta COD pg 2 1 '1 20 0.0100 0.0200 N/A 2891949 

1,2,3,4,6,7,8,9-0cta COD pg 6 2.1 200. 0.000300 0.00180 N/A 2891949 

Total Tetra COD pg 10 1.2 20 N/A N/A N/A 2891949 

Total Penta COD pg 3 (1) 1.3 20 N/A N/A N/A 2891949 

Total Hexa COD pg <1.3 1.3 20 N/A N/A N/A 2891949 

Total Hepta COD pg 2 1.1 20 N/A N/A N/A· 2891949 

2,3,7,8-Tetra CDF ** pg 191 1.4 20 0.100 19.1 N/A 2891949 

1,2,3,7,8-Penta CDF pg 108 1.8 20 0.0300 3.24 N/A 2891949 

2,3,4,7,8-Penta CDF pg 57 1.7 20 0.300 17.1 N/A 2891949 

1 ,2,3,4,7,8-Hexa CDF pg 135 1.2 20 0.100 13.5 N/A 2891949 

1,2,3,6,7,8-Hexa CDF ~ pg 33 1.1 20 0.100 3.30 N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg 7 1.4 20 0.100 0.700 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 4 1.4 20 0.100 0.400 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 29 (1) 1.3 20 0.0100 0.290 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF pg 9 1.6 20 0.0100 0.0900 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 5 2.5 200 0.000300 0.00150 N/A 2891949 

Total Tetra CDF pg 506 1.4 20 N/A N/A N/A 2891949 

Total Penta CDF pg 373 1.7 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 242 1.3 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 44 1.4 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 70 1.2 20 0.100 7.00 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 51~0 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 

• EDL = Estimated Detection Limit 
. . . 

QC Batch = Quality co'ntrol Batch 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 

Success Through Sciencew 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

.· 
DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2215 l 
Samolino Date 2012/06/19 I 

OC Number ' N/A TOXIC EQUIVALENCY #of 
Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers QC Batch 

2-0UT -C1-M23 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF % 83 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 93 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 96 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 124 N/A N/A N/A N/A N/A 2891949 

· C13-123478 HexaCDF % 107 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 86 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 86 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 95 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 84 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 92 N/A N/A N/A N/A N/A· 2891949 

C13-23478 PentaCDF % 106 N/A N/A N/A · N/A N/A 2891949 

C13-2378 TetraCDD % 90 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 80 N/A N/A N/A N/A N/A 2891949 

C 13-0ctachlorodibenzo-p-Dioxin % 119 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 99 N/A N/A N/A N/A N/A 2891949 

N/A = Not Applicable 
RDL = Reportable Detection L.:imit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, . 
The Total Toxic Equivalency {TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like ·compounds 
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O'Brien & Gere Engineers Inc 
Maxxam Job #:8293726 
Report Date: 2012/06/28 

91ient Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2216 I 
$amolinq Date 2012/06119 I 

OC Number NIA TOXIC EQUIVALENCY #of . Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers ~c Batch 
3-0UT·C1·M23 

2,3,7,8-Tetra COD* pg 2 (1) 1.2 20 1.00 2.00 NIA 2891949 

1,2,3,7,8-Penta COD pg 3 1.3 20 1.00 3.00 NIA 2891949 

1 ,2,3,4,7,8-Hexa COD pg <1.3 1.3 20 0.100 0.130 NIA 2891949 

1 ,2,3,6,7,8-Hexa COD pg <1.2 1.2 20 0.100 0.120 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg <1.2 1.2 20 0.100 0.120 NIA 2891949 

1 ,2,3,4,6,7,8-Hepta COD pg 2 1.1 20 0.0100 0.0200 NIA 2891949 

1 ,2,3,4,6,7,8,9-0cta COD pg 4. 2.4 200 ' 0.000300 0.00120 NIA 2891949 

Total Tetra COD pg 9 1.2 20 NIA NIA NIA 2891949 

Total Penta COD pg 3 1.3 20 NIA NIA NIA 2891949 

Total Hexa COD pg. <1.4 (2) 1.4 20 NIA NIA NIA 2891949 

Total Hepta COD pg 2 1.1 20 NIA NIA NIA 2891949 

2,3,7,8-Tetra CDF ** pg 216 1.5 20 0.100 21.6 NIA 2891949 

1 ,2,3,7,8-Penta CDF pg 120 1.6 20 0.0300 3.60 NIA 2891949 

2,3,4,7,8-Penta CDF pg 60 1.5 20 0.300 18.0 NIA 2891949 

1,2,3,4,7,8-Hexa CDF pg 150 1.1 20 0.100 15.0 NIA 2891949 • 1 ,2,3,6,7,8-Hexa CDF pg 37 0.96 20 0.100 3.70 NIA 2891949 

2,3,4,6,7,8-Hexa CDF pg 7 1.2 -20 0.100 0.700 NIA 2891949 

1 ,2,3,7,8,9-Hexa CDF pg 5 1.3 20 ·I 0.100 0.500 NIA 2891949 

1 ,2,3,4,6,7,8-Hepta CDF pg 30 (1) 1.3 20 0.0100 0.300 NIA 2891949 

1 ,2,3,4,7,8,9-Hepta CDF pg 12 . 1.5 20 0.0100 0.120 NIA 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 6 2.1 200 0.000300 0.00180 NIA 2891949 

Total Tetra CDF pg 573 1.5 20 NIA NIA NIA 2891949 

Total Penta CDF pg 391 1.5 20 NIA NIA NIA 2891949 

Total Hexa CDF pg 270 1.1 20 NIA NIA NIA 2891949 

!fatal Hepta CDF pg 51 1.4 20 NIA NIA NIA 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 78 1.5 20 0.100 7.80 NIA 2892629 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch . 
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 

. . 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
(2) EMPC I NOR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success: Through Science.tD 

Sit13 Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2216 I 
ISamolino Date 2012/06/19 I 

OC Number N/A TOXIC EQUIVALENCY #of 
Units RUN EDL RDL TEF (2005 WHO) TEQ(DL) somers ~c Batch 

3-0UT-C1-M23 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 55.1 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF 1*% 78 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 88 N/A N/A N/A N/A N/A 2891949 

C13-12346.78 HeptaCDF % 92 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 125 N/A N/A N/A N/A N/A 2891949 

' C13-123478 HexaCDF % 109 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % 81 N/A N/A N/A N/A NfA 2891949 

C13-123678 HexaCDD % 81 N/A N/A N/A. N~A N/A 2891949 

C13-123678 HexaCDF % 79 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 91 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 82 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 90 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 105 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 84 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 75 N/A N/A N/A N/A N/A 2891949 

C 13-0ctachlorodibenzo-p-Dioxin % 113 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 100 N/A N/A N/A N/A N/A 2891949 

N/A = Not Applicable 
I 

RDL = Reportable Detection Limit -
EDL = Estimated Detection Limit 

I 

QC Batch = Quality Control Batch ' 
*COD= Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p~Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the·sum ofToxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and, 
Dioxin-like Compounds 
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Maf§2am Success Through Science® 

O'Brien & Gere Engineers Inc 
Maxxam Job #:8293726 
Report Date: 2012/06/28 

Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2217 I 
Samolino Date 2012/06/20 I 
roc Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL)· somers QC Batch 
1-IN-C2-M23 

2,3,7,8-Tetra COD* pg 2 (1) 1.0 20 1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta COD pg 3 (1) 1.1 20 1.00 3.00 N/A 2891949 

1,2,3,4,7,8-Hexa COD pg 3 (1) 1.2 20 0.100 0.300 N/A 2891949 

1,2,3,6,7,8-Hexa COD pg 2 (1) 1.2 20 0.100 0.200 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg <1.1 1.1 20 0.100 0.110 N/A 2891949 

1 ,2,3,4,6,7,8-Hepta COD pg 7 1.6 20 0.0100 0.0700 N/A 2891949 

1 ,2,3,4,6,7,8,9-0cta COD - pg 13 ' 2.6 200 0.000300 0.00390 N/A 2891949 

Total Tetra COD pg 12 1.0 20 N/A N/A N/A 2891949 

Total Penta COD pg 15 1.1 20 N/A N/A N/A 2891949 

Total Hexa COD pg 11 - 1.1 20 N/A N/A N/A 2891949 

Total Hepta COD pg 12 1.6 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF ** pg 270 1.4 20 0.100 27.0 N/A 2891949 

1,2,3,7,8-Penta CDF pg 319 1.3 20 0.0300 9.57 N/A 2891949 

2,3,4,7,8-Penta CDF pg 101 1.2 20 0.300 30.3 N/A 2891949 

1,2,3,4,7,8-Hexa CDF pg 444 1.0 20 0.100 44.4 N/A 2891949 • 1 ,2,3,6,7,8-Hexa CDF pg 90 0.92 20 0.100 9.00. N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg • 12 1.2 20 0~100 1.20 N/A 2891949 

1 ,2,3,7,8,9-Hexa CDF pg 11 1.2 20 0.100 1.10 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 90 (1) 1.2 20 0.0100 0.900 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF ·pg 35 1.4 20 0.0100 0.350 N/A 2891949 

1 ,2,3,4,6,7,8,9-0cta CDF pg 35 2.2 200 0.000300 0.0105 N/A 2891949 

Total Tetra CDF pg 594 1.4 20 N/A N/A N/A 2891949 

Total Penta CDF pg 752 1.3 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 680 1.1 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 149 1.3 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 233 3.0 20 0.100 23.3 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 126 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit . 
EDL = Estimated Detection Limit . . 
QC Batch = Quality Control Batch 
• COD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - lsoto~ic ratio adjusted to meet theoretical 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Scienceut~ 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2217 I 
Samplina Date 2012/06/20 I 
COC Number N/A TOXIC EQUIVALENCY #of . Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers pc Batch 

1-IN-C2-M23 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF • % 77 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 90 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 92 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 127 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 111 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF; % 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 84 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 80 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 90 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 74 N/A N/A N/A N/A N/A 2891949 

C 13-123789 HexaCDF '% 92 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 112 N/A N/A N/A N/A N/A 2891949 

N/A •• C13-2378 TetraCDD % 83 N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 76 N/A N/A N/A N/A N/A 2891949 

C 13-0ctachlorodibenzo-p-Dioxin % 113 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 100 N/A N/A . N/A - N/A N/1'- 2891949 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit . 
QC Batch = Quality Control Batch l 

* COD = Chloro Dibenzo-p-Dioxin, ** CDF = E:hloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds . 

l 
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O'Brien & Gere Engineers Inc 
Maxxam Job #: 8293726 
Report Date: 2012/06/28 

Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,rytO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

' 
Maxxam ID NX2218 I 
Samolino Date 2012/06/20 I 
COC Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) fEQ(DL) somers pc Batch 
2-IN-C2-M23 

2,3,7,8-Tetra COD* pg 2 (1) 1.5 20 1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta COD pg 3 1.4 20 1.00 3.00 N/A 2891949 

1,2,3,4,7,8-Hexa COD pg 2 (1) 1.6 20 0.100 0.200 N/A 2891949 

1,2,3,6,7,8-Hexa COD pg 3 1.6 20 0.100 0.300 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg 2 (1) 1.5 20 0.100 0.200 N/A 2891949 

1,2,3,4,6,7,8-Hepta COD pg 6 1.0 20 0.0100 0.0600 N/A. 2891949 

1,2,3,4,6,7,8,9-0cta COD pg 14 2.1 200 0.000300 0.00420 N/A 2891949 

Total Tetra COD pg 31 1.5 20 N/A N/A N/A 2891949 

Total Penta COD pg 28 1.4 20 N/A N/A N/A 2891949 

Total Hexa COD pg 11 1.6 20 N/A N/A N/A 2891949 

Total Hepta COD pg 11 1.0 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF ** pg 174 1.2 20 0.100 17.4 N/A 2891949 

1,2,3,7,8-Penta CDF pg 177 1.1 20 0.0300 5.31 N/A 2891949 

2,3,4,7,8-Penta CDF pg 71 1.1 20 0.300 21.3 N/A 2891949 

1,2,3,4,7,8-Hexa CDF pg 332 1.2 20 0.100 33.2 N/A 2891949 • 1,2,3,6,7,8-Hexa CDF pg 67 1.0 20 0.100 6.70 N/A 2891949 

2,3,4,6,7,8-Hexa CDF pg 9 1.3 20 0.100 0.900 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 6 1.4 20 0.100 0.600 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 86 0.99 20 0.0100 0.860 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF pg 28 1.2 20 0.0100 0.280 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 33 2.1 200 0.000300 0.00990 N/A 2891949 

Total Tetra CDF pg 415 1.2 20 N/A N/A N/A 2891949 

Total Penta CDF pg 472 1.1 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 506 1.2 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 136 1.1 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 16 2.3 20 0.100 1.60 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 76.5 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit . 
QC Batch = Quality Control Batch 
• COD = Chiaro Dibenzo-p-Dioxin, •• CDF = Chiaro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science® 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2218 I 
Samplin~ Date 2012/06/20 I 

OC Number N/A TOXIC EQUIVALENCY #·of . Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) · somers ~c Batch 
2-IN-C2-M23 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF • % 89 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 99 N/A N/A . N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 100 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 119 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 110 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % . 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 93 N/A N/f\ N/A N/A N/A 2891949 

C13-123678 HexaCDF % 88 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 104 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 92 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 95 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 105 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 98 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 88 N/A N/A N/A N/A N/A 2891949 

C 13-0ctachlorodibenzo-p-Dioxin % 127 N/A N/A N/A N/A N/A" 2891949 

Cl37-2378 TetraCDD % 98 . N/A N/A N/A . N/A N/A 2891949 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit . 
QC Batch = Quality Control Batch 
• COD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds . 
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Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN), 

Maxxam ID NX2219 I 
Sampling Date 2012/06/20 I 
r.oc Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers QC Batch 
3-IN-C2-M23 

2,3,7,8-Tetra COD* pg 2 (1) 1.4 20 1.00 2.00 N/A 2891949 

1 ,2,3,7,8-Penta COD pg 3 (1) 1.2 20 1.00 3.00 N/A 2891949 

1,2,3,4,7,8-Hexa COD pg 2 (1) 1.1 20 0.100 0.200 N/A 2891949 

1,2,3,6,7,8-Hexa COD pg 2 1.1 20 0.100 0.200 N/A 2891949 

1,2,3,7,8,9-Hexa COD pg 2 1.1 20 0.100 0.200 N/A 2891949 

1 ,2,3,4,6,7,8-Hepta COD pg 7 1.0 20 0.0100 0.0700 N/A 2891949 

1,2,3,4,6,7,8,9-0cta COD pg 15 2.8 200 0.000300 0.00450 N/A 2891949 

Total Tetra COD pg 12 1.4 20 N/A N/A N/A 2891949 

Total Penta COD \ pg 8 1.2 20 N/A N/A N/A 2891949 

Total Hexa COD pg 12 1.1 20 N/A N/A N/A 2891949 

Total Hepta COD pg 13 1.0 20 N/A N/A "N/A 2891949 

2,3,7,8-Tetra CDF ** pg 249 1.2 20 0.100 24.9 N/A 2891949 

1,2,3,7,8-Penta CDF pg 259 1.2 20 0.0300 7.77 N/A 2891949 

2,3,4,7,8-Penta CDF pg 89 1.1 20 0.300 26.7 N/A 2891949 

1,2,3,4,7,8-Hexa CDF pg 423 1.3 20 0.100 42.3 N/A 2891949 

1 ,2,3,6,7,8-Hexa CDF pg 79 1.2 20 0.100 7.90 N/A 2891949 

2,3,4,6,7,8-Hexa CDF. pg 12 1.5 20 0.100 1.20 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 10 1.6 20 0.100 1.00 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 91 (1) 1.3 20 0.0100 0.910 N/A 2891949 

1 ,2,3,4,7,8,9-Hepta CDF pg 42 1.5 20 0.0100 0.420 N/A 2891949 

1 ,2,3,4,6,7,8,9-0cta CDF pg 47 2.0 200 0.000300 0.0141 N/A 2891949 

Total Tetra CDF pg 532 1.2 20 N/A N/A N/A 2891949 

Total Penta CDF pg 629 1.2 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 643 1.4 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 165 1.4 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 207 2.2 20 0.100 20.7 N/A 2892629 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 115 N/A N/A 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* COD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
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Mar§'am 

Maxxam Job #:8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through SciencG'fh 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2219 I 
Sampling Date 2012/06/20 . I 
g_oc Number N/A TOXIC EQUIVALENCY #of 

Units RUN' EDL RDL TEF (2005 WHO) ~EQ(DL) somers QC Batch 
3-IN-C2-M23 

Surrogate Recovery {%) 

Confirmation C13-2378 TetraCDF • % 93 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 94 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 95 N/A N/A N/A· N/A N/A 2891949 

C13-123478 HexaCDD % 123 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF .· % 111 N/A N/A N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % 81 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 89 N/A N/A N/A N/A N/A ' 2891949 

C13-123678 HexaCDF % 84 N/A N/A N/A N/A . N/A 2891949 

C13-12378 PentaCDD % 102 N/A N/A N/A N/A N/A. 2891949 

C13-12378 PentaCDF % 91 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 95 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF % 105 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 98 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 87 N/A N/A N/A N/A N/A 2891949 

C13-0ctachlorodibenzo-p-Dioxin % 125 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD •% 99 N/A N/A N/A "N/A N/A 2891949 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• COD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, . 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
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O'Brien & Gere Engineers Inc 
Maxxam Job #: 8293726 
Report Date: 2012/06/28 

Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2220 I 
Sampling Date " 2012/06/20 I 
vOC Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) ITEQ(DL) somers QC Batch 
1-0UT-C2-M23 

2,3,7,8-Tetra CDD * pg 2 (1) 1.1 20 .1.00 2.00 N/A 2891949 

1,2,3,7,8-Penta CDD pg <1.4 1.4 20 1.00 1.40 N/A 2891949 

1,2,3,4,7,8-Hexa CDD pg <1.3 1.3 20 0.100 0.130 N/A 2891949 

1,2,3,6,7,8-Hexa CDD pg <1.3 1.3 20 0.100 0.130 N/A ' 2891949 

1,2,3,7,8,9-Hexa CDD pg <1.2 1.2 20 0.100 0.120 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDD pg <1.1 1.1 20 0.0100 0.0110 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDD pg 3 2.0 200 0.000300 0.000900 N/A 2891949 

Total Tetra CDD pg 7 1.1 20 N/A N/A N/A 2891949 

Total Penta CDD pg <1.4 1.4 20 N/A N/A N/A 2891949 

Total Hexa CDD pg <1.4 (2) 1.4 20 N/A N/A N/A 2891949 

Total Hepta CDD pg <1.1 1.1 20 N/A N/A N/A 2891949 

2,3,7,8-Tetra CDF ** pg 161 1.1 20 0.100 16.1 N/A 2891949 

1,2,3,7,8-Penta CDF pg 90 1.6 20 0.0300 2.70 N/A 2891949 

2,3,4,7,8-Penta CDF pg 41 1.5 20 0.300 12.3 N/A 2891949 

1,2,3,4,7,8-Hexa CDF pg 106 1.2 20 0.100 10.6 N/A 2891949 • 1,2,3,6,7,8-Hexa CDF pg 25 1.1 20 0.100 2.50 N/A 2891949 ' 

2,3,4,6,7,8-Hexa CDF pg 4 1.4 20 0.100 0.400 N/A 2891949 

1,2,3,7,8,9-Hexa CDF pg 3 1.4 20 0.100 0.300 N/A 2891949 

1,2,3,4,6,7,8-Hepta CDF pg 19 (1) 1.0 20 0.0100 0.190 N/A 2891949 

1,2,3,4,7,8,9-Hepta CDF pg 7 1.2 20 0.0100 . 0.0700 N/A 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 3 2.6 200 0.000300 0.000900 N/A 2891949 

Total Tetra CDF pg 423 1.1 20 N/A N/A N/A 2891949 

Total Penta CDF pg 273 1.5 20 N/A N/A N/A 2891949 

Total Hexa CDF pg 183 1.2 20 N/A N/A N/A 2891949 

Total Hepta CDF pg 32 1.1 20 N/A N/A N/A 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 137 2.2 20 0.100 13.7 N/A 2892629 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* CDD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
( 2) EMPC I NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
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Mar§2.am 

Maxxam Job #:8293726 
Report Date: 2012/06/28. 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Scienc:e® 

Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID 
SamolinQ Date 

OC Number 
Units 

TOTAL TOXIC EQUIVALENCY pg 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF • % 

C13-1234678 HeptaCDD * % 

C 13-1234678 HeptaCDF 

C13-123478 HexaCDD 

C13-123478 HexaCDF 

C13-1234789 HeptaCDF 

C13-123678 HexaCDD 

C13-123678 HexaCDF 

C13-12378 PentaCDD 

C13-12378 PentaCDF 

C13-123789 HexaCDF 

C13-23478 PentaCDF 

C13-2378 TetraCDD 

C13-2378 TetraCDF 

C13-0ctachlorodibenzo-p-Dioxin 

CJ37-2378 TetraCDD 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

%. 

NX2220 
2012/06/20 

N/A 
RUN 

1-0UT -C2-M23 

N/A 

78 

92 

93 

128 

112 

80 

82 

78 

96 

84 

93 

106 

82 

78 

116 

99 

I 
~ I 

TOXIC EQUIVALENCY 
EDL RDL TEF (2005 WHO) ITEQ(DL) 

N/A N/A N/A 46.6 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A · N/A 

N/A N/A N/A N/A 

• CDD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan • 

#of 
somers pc Batch 

N/A N/A 

N/A 2892629 

N/A 2891949 

N/A 2891949 

, N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

N/A 2891949 

TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, · , • 
r-he Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds · 
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Mar§2.am Success Through Science~.~ 

Maxxam Job #:8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2221 I 
Samplinq Date 2012/06120 I 
vOC Number NIA TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) ~EQ{Dl)· somers QC Batch 
2-0UT-C2-M23 

2,3,7,8-Tetra COD* pg 1 (1) 1.1 20 1.00 1.00 NIA 2891949 

1,2,3,7,8-Penta COD pg <1.2 1.2 20 1.00 1.20 NIA 2891949 

1 ,2,3,4,7,8-Hexa COD pg <1.2 1.2 20 0.100 0.120 NIA 2891949 

1,2,3,6,7,8-Hexa COD pg <1.1 1.1 20 0.100 0.110 NIA 2891949 

1,2,3,7,8,9-Hexa COD .. pg <1.1 1.1 20 . 0.100 0.110 NIA 2891949 

1,2,3,4,6,7,8-Hepta COD pg <1.2 1.2 • 20 0.0100 0.0120 NIA 2891949 

1,2,3,4,6,7,8,9-0cta COD pg 4 3.1 200 0.000300 0.00120 NIA 2891949 

Total Tetra COD pg 5 1.1 20 NIA NIA NIA 2891949 

Total Penta COD pg <1.2 1.2 20 NIA NIA NIA 2891949 

Total Hexa COD pg .,. <1.9 (2) . 1.9 20 NIA NIA NIA 2891949 

Total Hepta COD pg <1.2 1.2 20 NIA NIA NIA 2891949 

2,3,7,8-Tetra CDF ** pg 183 1.1 20 0.100 18.3 NIA 2891949 

1,2,3,7,8-Penta CDF pg 92 1.8 20 0.0300 2.76 NIA 2891949 

2,3,4,7,8-Penta CDF pg 43 1.7 20 0.300 12.9 NIA 2891949 

1,2,3,4,7,8-Hexa CDF pg 98 1.0 20 0.100 9.80 NIA 2891949 

1 ,2,3,6,7,8-Hexa CDF pg 23 0.90 20 0.100 2.30 NIA 2891949 

2,3,4,6,7,8-Hexa CDF pg 5 1.2 20 0.100 . 0.500 NIA 2891949 

1 ,2,3,7,8,9-Hexa CDF pg 3 1.2 20 0.100 0.300 NIA 2891949 

1 ,2,3,4,6,7,8-Hepta CDF pg 19 (1) 1.1 20 0.0100 0.190 NIA 2891949 

1,2,3,4, 7 ,8,9-Hepta CDF pg 7 1.3 20 0.0100 0.0700 NIA 2891949 

1,2,3,4,6,7,8,9-0cta CDF pg 4 2.1 200 0.000300 0.00120 NIA 2891949 

Total Tetra CDF pg 481 1.1 20 NIA NIA NIA 2891949 

Total Penta CDF pg 283 1.7 20 NIA NIA NIA 2891949 

r-otal Hexa CDF pg 170 1.0 20 NIA NIA NIA 2891949 

Total Hepta CDF pg 31 1.2 20 NIA NIA NIA 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 148 1.8 20 0.100 14.8 NIA 2892629 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch -
* COD = Chiaro Dibenzo-p-Dioxin, ** CDF = Chiaro Dibenzo-p-Furan 

. . 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical 
( 2) EMPC I NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
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Mar§tam Success Through•Sciencel.!lf 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 Maxxam Job #: 8293726 

Report Date: 2012/06/28 Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam 10 NX2221 I 
Sampling Date 2012/06/20 1 
<::_oc Number ' N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (20?5 WHO) [EQ(DL) somers QC Batch 
2-0UT-C2-M23 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 46.2 N/A N/A 

Surrogate Recovery (%) 

Confirmation C13-2378 TetraCDF % 89 N/A N/A N/A N/A N/A 2892629 

C13-1234678 HeptaCDD * % 100 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 99 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 124 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDF % 109 N/A N/A N/A . NiA N(A 2891949 

C13-1234789 HeptaCDF % 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 88 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 86 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDD % 103 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 91 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 96 N/A N/A N/A N/A N/A 2891949 

C13-23478 PentaCDF. % 106 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 95 N/A N/A N/A · N/A N/A 2891949 

C13-2378 TetraCDF % 81 N/A N/A N/A N/A N/A 2891949 

C13-0ctachlorodibenzo-p-Dioxin % 126 N/A N/A N/A N/A N/A 2891949 

Cl37-2378 TetraCDD % 99 N/A N/A N/A N/A N/A 2891949 

N/A = Not Applicable ., 

RDL = Reportable Detection Limit 
. 

EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
* COD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Diberizo-p-Furan 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, / . 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
~H0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and . 
Dioxin-like Compounds .. 
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Mar§'am Success Through Sclence:P" 

Maxxam Job #: 8293726 
Report Date: 2012/06/28 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2222 I 
~ampling Date 2012/06120 I 
K:;oc Number . NIA TOXIC EQUIVALENCY #of . Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers QC·Batch 

3-0UT-C2-M23 

2,3,7,8-Tetra CDb * pg 1 (1) 1.3 20 1.00 1.00 NIA 2891949 

1 ,2,3,7,8-Penta CDD pg <1.3 1.3 20 1.00 1.30 NIA 2891949 

1,2,3,4,7,8-Hexa CDD pg <1.3 1.3 20 0.100 0.130 NIA 2891949 

1,2,3,6,7,8-Hexa CDD pg <1.3 1.3 20 0.100 0.130 NIA 2891949 

1,2,3,7,8,9-Hexa CDD pg <1.2 1.2 20 0.100 0.120 NIA 2891949 

1,2,3,4,6,7,8-Hepta CDD pg 2 1.2 20 0.0100 0.0200 NIA 2891949 

1 ,2,3,4,6,7 ,8,9-0cta CDD pg .7 2.1 200 0.000300 0.00210 NIA 2891949 

Total Tetra ·coo pg 5 1.3 20 NIA NIA NIA 2891949 

Total Penta CDD pg 1 1.3 20 NIA NIA NIA 2891949 

Total Hexa CDD pg <3.6 (2) 3.6 20 NIA NIA NIA 2891949 

Total Hepta CDD pg 2 1.2 20 NIA NIA NIA 2891949 

2,3,7,8-Tetra CDF ** pg 1,28 1.2 20 0.100 12.8 NIA 2891949 

1 ,2,3,7,8-Penta CDF pg 70 1.6 20 0.0300 2.10 NIA 2891949 

2,3,4,7,8-Penta CDF pg 33 1.5 20 0.300 9.90 NIA 2891949 

1 ,2,3,4,7,8-Hexa CDF pg 89 1.1 20 0.100 8.90 NIA 2891949 

1 ,2,3,6, 7 ;8-Hexa CDF pg 20 1.0 20 0.100 2.00 NIA 2891949 

2,3,4,6,7,8-Hexa CDF pg 3 1.3· 20 0.100 0:300 NIA 2891949 

1 ,2,3,7,8,9-Hexa CDF pg 3 1.3 20 0.100 0.300 NIA 2891.949 

1 ,2,3,4,6,7,8-Hepta CDF pg 18 (1) 1.0 20 0.0100 0.180 NIA 2891949 

1 ,2,3,4,7,8,9-Hepta CDF pg 7 . 1.2 20 0.0100 0.0700 NIA 2891949 

1 ,2,3,4,6,7,8,9-0cta CDF pg 5 2.1 200 0.000300 0.00150 NIA 2891949 

Total Tetra CDF ' pg 323 1.2 20 NIA NIA NIA 2891949 

Total Penta CDF pg 216 1.5 20 NIA NIA NIA 2891949 

Total Hexa CDF pg 153 1.2 20 NIA NIA NIA 2891949 

Total Hepta CDF pg 31 1.1 20 NIA NIA NIA 2891949 

Confirmation 2,3,7,8-Tetra CDF pg 105 . 1.5 20 0.100 10.5 NIA 2892629 

NIA = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit . 
QC Batch = Quality Control Batch . 
• CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan 

. . 
TEF =Toxic Equivalency Factor, TEQ =Toxic Equivalency Quotient, 
r-he Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotie.nts for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-like Compounds 
( 1 ) EMPC I Ratio - Isotopic ratio adjusted to meet theoretical . 
( 2) EMPC I NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit. 
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Mar§2.am Success Through Science..-J 

O'Brien & Gere Engineers Inc 
ClientProject #: 49064-001.001 Maxxam Job #: 8293726 

Report Date: 2012/06/28. Site Location: GENERAL DYNAMICS-JOPLIN,MO 

' 
DIOXINS AND FURANS BY HRMS (STACK SAMPLING TRAIN) 

Maxxam ID NX2222 I 
Samplino Date 2012/06/20 I 
COC Number N/A TOXIC EQUIVALENCY #of 

Units RUN EDL RDL TEF (2005 WHO) ~EQ(DL) somers pc Batch 
3-0UT-C2-M23 

TOTAL TOXIC EQUIVALENCY pg N/A N/A N/A N/A 37.0 N/A N/A 

Surrogate Recovery(%) 

Confirmation C13-2378 TetraCDF % 90 N/A N/A N/A N/A N/A 2892629. 

C13-1234678 HeptaCDD * % 94 N/A N/A N/A N/A N/A 2891949 

C13-1234678 HeptaCDF % 97 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCDD % 129 N/A N/A N/A N/A N/A 2891949 

C13-123478 HexaCD'= % 113 l N/A N/A . N/A N/A N/A 2891949 

C13-1234789 HeptaCDF % 80 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDD % 89 N/A N/A N/A N/A N/A 2891949 

C13-123678 HexaCDF % 85 N/A N/A ·NfA N/A . N/A 2891949 

C13-12378 PentaCDD % 92 N/A N/A N/A N/A N/A 2891949 

C13-12378 PentaCDF % 85 N/A N/A N/A N/A N/A 2891949 

C13-123789 HexaCDF % 95 N/A N/A N/A N/A N/A 2891949 
.· 

C13-23478 PentaCDF % 103 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDD % 97 N/A N/A N/A N/A N/A 2891949 

C13-2378 TetraCDF % 89 N/A N/A N/A N/A N/A 2891949 

• C13-0ctachlorodibenzo-p-Dioxin % 122 N/A N/A . N/A N/A "N/A 2891949 

Cl37-2378 TetraCDD % 103 N/A N/A N/A N/A 'f:J/A 2891949 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
EDL = Estimated Detection Limit 
QC Batch = Quality Control Batch 
• CDD = Chloro Dibenzo-p-Dioxin, •• CDF = Chloro Dibenzo-p-Furan . 
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, ' 
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. 
WH0(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency F.actors for Dioxins and · 
Dioxin-like Compounds . 
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Maf§2am Success Through ScienceQ';j 

O'Brien & Gere Engineers Inc 
Maxxam Job #: 8293726 Client Project #: 49064-001.001 • Report Date: 2012/06/28 Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Test Summary 

Maxxam ID NX2176 Collected 2012/06/20 
Sample ID R.BLANK--M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2177 J Collected 2012/06/19 
Sample ID RUN 1-IN-C1-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch - Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2178 Collected 2012/06/19 
Sample ID RUN 2-IN-C1-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2179 Collected 2012/06/19 • Sample ID RUN 3-IN-C1-M23 Shipped 
Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS . 2891949 2012/06/23 

Maxxam ID NX2214 Collected 2012/06/19 
Sample ID RUN 1-0UT-C1-M23 ·Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2215 Collected 2012/06/19 
Sample ID RUN 2-0UT-C1-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

• 
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Maf§2am .. Success Through Scienco~N 

O'Brien & Gere Engineers Inc 

• Maxxam Job #: 8293726 Client Project#: 49064-001.001 
Report Date: 2012/06/28 Site Location: GENERAL QYNAMICS-JOPLIN,MO 

Test _Summary 

Maxxam ID NX2216 Collected 2012/06/19 
Sample ID RUN 3-0UT-C1-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

~ 

Maxxam ID NX2217 Collected 2012/06/20 
Sample ID RUN 1-IN-C2-M23 Shipped 

-Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2218 Collected 2012/06/20 
Sample ID RUN 2-IN-C2-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

• Maxxam ID NX2219 Collected 2012/06/20 
Sample 10 RUN 3-IN-C2-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2220 Collected 2012/06/20 
Sample ID RUN 1-0UT-C2-M23 Shipped 

Matrix Stack Sampling Train Received 2012/06/23 

Instrumentation Batch Extracted 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 

Maxxam ID NX2221 Collected 2012/06/20 
Sample ID RUN 2-0UT-C2-M23 Shipped 

Matrix Stack Sampling Train Received, 2012/06/23 

Instrumentation Batch Extracted· 
HRMS/MS 2892629 N/A 
HRMS/MS 2891949 2012/06/23 
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Maf§2am 
Maxxam Job #: 8293726 
Report Date: 2012/06/28 

Maxxam ID NX2222 
Sample ID RUN 3~0UT-C2-M23 

Matrix Stack Sampling Train 

Instrumentation 
HRMS/MS 
HRMS/MS 

Success Through Science® • 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 . • 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Test Summary 

Batch Extracted 
2892629 N/A 
2891949 2012/06/23 
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Collected 2012/06/20 
Shipped 

Received 2012/06/23 
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Ma~am 
Maxxam Job #: 8293726 
Report Date: 2012/06/28 

Results relate only to the items tested . 

GENERAL COMMENTS 
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Success Through Science~J 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 
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·Ma?$)2a m Success Through Science<~o~ . . 
O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • Client Project #: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Quality Assurance Report 
Maxxam Job Number: GB293726 

QNQC Date 
Batch Analyzed 
Num lnit Value 

2891949 KKS Spiked Blank C13-1234678 
Spiked Blank DUP C13-1234678 HeptaCDD 2012/06/27 85 % 25- 130 
Spiked Blank C13-1234678 HeptaCDF 2012/06/27 96 % 25- 130 
Spiked Blank DUP C13-1234678 HeptaCDF 2012/06/27 91 % . 25-130 
Spiked Blank C13-123678 HexaCDD 2012/06/27 81 % 40- 130 
Spiked Blank DUP C13-123678 HexaCDD 2012/06/27 76 % 40-130 
Spiked Blank C13-123678 HexaCDF 2012/06/27 80 % 40-130 
Spiked Blank DUP C13-123678 HexaCDF 2012/06/27 74 % 40- 130 
Spiked Blank C13-12378 PentaCDD 2012/06/27 100 % 40- 130 
Spiked Blank DUP C13-12378 PentaCDD 2012/06/27 97 % 40-130 
Spiked Blank C13-12378 PentaCDF 2012/06/27 86 % 40-130 
Spiked Blank DUP C13-12378 PentaCDF 2012/06/27 84 % 40- 130 
Spiked Blank C13-123789 HexaCDF 2012/06/27 92 % 40- 130 
Spiked Blank DUP C13-123789 HexaCDF 2012/06/27 88 % 40- 130 
Spiked Blank C13-2378 TetraCDD 2012/06/27 81 % 40- 130 
Spiked Blank DUP C13-2378 TetraCDD 2012/06/27 81 % 40- 130 
Spiked Blank C13-2378 TetraCDF 2012/06/27 74 % 40- 130 
Spiked Blank DUP C13-2378 TetraCDF 2012/06/27 72 % 40- 130 
Spiked Blank C 13-0ctachlorodibenzo-p-Dioxin 2012/06/27 111 % 25-130 
Spiked Blank DUP C13-0ctachlorodibenzo-p-Dioxin 2012/06/27 103 % 25-130 
Spiked Blank 2,3,7,8-Tetra CDD 2012/06/27 99 % 80- 140 
Spiked Blank DUP 2,3,7,8-Tetra CDD 2012/06/27 98 % 80-
RPD 2,3,7,8-Tetra CDD 2012/06/27 NC % 
Spiked Blank 1,2,3,7,8-Penta CDD 2012/06/27 101 % 80-
Spiked Blank DUP 1 ,2,3,7,8-Penfa CDD 2012/06/27 101 % 80- 140 
RPD 1,2,3,7,8-Penta CDD 2012/06/27 0 % • 20 
Spiked Blank 1,2,3,4,7,8-Hexa CDD 2012/06/27 106 % 80- 140 
Spiked Blank DUP 1,2,3,4,7,8-Hexa CDD 2012/06/27 105 % 80-140 
RPD 1 ,2,3,4,7,8-Hexa CDD 2012/06/27 0.9 % 20 
Spiked Blank 1,2,3,6,7,8-Hexa CDD 2012/06/27 104 % 80- 140 
Spiked Blank DUP 1 ,2,3,6,7,8-Hexa CDD 2012/06/27 102 % 80- 140 
RPD 1,2,3,6,7,8-Hexa CDD 2012/06/27 1.9 % 20 
Spiked Blank 1,2,3,7,8,9-Hexa CDD 2012/06/27 113 % 80'- 140 
Spiked Blank DUP 1,2,3,7,8,9-Hexa CDD 2012/06/27 116 % 80-140 
RPD 1 ,2,3,7,8,9-Hexa CDD 2012/06/27 2.6 % 20 
Spiked Blank 1 ,2,3,4,6,7,8-Hepta CDD 2012/06/27 100 % 80- 140 
Spiked Blank DUP 1 ,2,3,4,6,7,8-Hepta CDD 2012/06/27 99 % 80- 140 
RPD 1,2,3,4,6,7,8-Hepta CDD 2012/06/27 NC % 20 
Spiked Blank 1 ,2,3,4,6, 7,8,9-0cta CDD 2012/06/27 101 % 80-140 
Spiked Blank DUP 1 ,2,3,4,6,7,8,9-0cta CDD 2012/06/27 101 % 80-140 
RPD. 1 ,2,3,4,6,7,8,9-0cta CDD 2012/06/27 NC % 20 
Spiked Blank 2,3,7,8-Tetra CDF 2012/06/27 101 % 80-140 
Spiked Blank DUP 2,3,7,8-Tetra CDF 2012/06/27 101 % 80 •140 
RPD 2,3,7,8-Tetra CDF 2012/06/27 0 % 20 
Spiked Blank • 1,2,3,7,8-Penta CDF 2012/06/27 102 % 80- 140 
Spiked Blank DUP 1,2,3,7,8-Penta CDF 2012/06/27 fo2 .% 80- 140 
RPD 1 ,2,3, 7,8-Penta CDF 2012/06/27 0 % 20 
Spiked Blank 2,3,4,7,8-Penta CDF 2012/06/27 100 % 80- 140 
Spiked Blank DUP 2,3,4,7,8-Penta CDF 2012/06/27 100 % 80-140 
RPD 2,3,4,7,8-Penta CDF 2012/06/27 NC .% 20 
Spiked Blank 1 ,2,3,4,7,8-Hexa CDF 2012/06/27 104 % 80- 140 
Spiked Blank DUP 1 ,2,3,4,7,8-Hexa CDF 2012/06/27 105 % 80-140 
RPD 1 ,2,3,4,7,8-Hexa CDF 2012/06/27 % 20 
Spiked Blank 1,2,3,6,7,8-Hexa CDF 2012/06/27 106 % 80-140 
Spiked Blank DUP 1,2,3,6,7,8-Hexa CDF 2012/06/27 106 % 80-1 
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Maf§2arn 
O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman 
Client Project#: 49064-001.001 

Success Through Science~ 

P.O.#: . 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

QAJQC 
Batch 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB293726 

Date 
.. Analyzed 

Num lnit QCType Parameter ww/mm/dd Value %Recoverv 
2891949 KKS RPD 1 ,2,3,6,7,8-Hexa CDF .. 2012/06/27 0 

Spiked Blank 2,3,4,6,7,8-Hexa CDF 2012/06/27 107 
Spiked Blank DUP 2,3,4,6,7,8-Hexa CDF 2012/06/27 107 
RPD 2,3,4,6,7,8-Hexa CDF 2012/06/27 0 
Spiked Blank 1 ,2,3,7,8,9-Hexa CDF 2012/06/27 111 
Spiked Blank DUP 1 ,2,3,7,8,9-Hexa CDF 2012/06/27 112 
RPD 1 ,2,3,7,8,9-Hexa CDF 2012/06/27 0.9 
Spiked Blank 1 ,2,3,4,6,7,8-Hepta CDF 2012/06/27 101 
Spiked Blank DUP 1 ,2,3,4,6,7,8-Hepta CDF 2012/06/27 99 
RPD 1 ,2,3,4,6,7,8-Hepta CDF 2012/06/27 NC 
Spiked Blank 1 ,2,3,4,7,8,9-Hepta CDF 2012/06/27 100 
Spiked Blank DUP 1 ,2,3,4,7,8,9-Hepta CDF 2012/06/27 100 
RPD 1 ,2,3,4,7,8,9-Hepta CDF 2012/06/27 

J 
NC 

Spiked Blank 1,2,3,4,6,7,8,9-0cta CDF 2012/06/27 98 
Spiked Blank DUP 1 ,2,3,4,6,7,8,9-0cta CDF 2012/06/27 99 
RPD 1 ,2,3,4,6, 7,8,9-0cta CDF 2012/06/27 NC 
Method Blank C13-1234678 HeptaCDD 2012/06/27 84 

C13-1234678 HeptaCDF 2012/06/27 92 
C13-123678 HexaCDD 2012/06/27 77 
C13-123678 HexaCDF 2012/06/27 75 
C13-12378 PentaCDD 2012/06/27 92 
C13-12378 PentaCDF 2012/06/27 82 
C13-123789 HexaCDF 2012/06/27 90 
C13-2378 TetraCDD 2012/06/27 78 
C13-2378 TetraCDF 2012/06/27 70 
C 13-0ctachlorodibenzo-p-Dioxin 2012/06/27 100 
2,3,7,8-Tetra COD 2012/06/27 <1.1, EDL=1.1 
1 ,2,3, 7,8-Penta COD 2012/06/27 <1.2, EDL=1.2 
1 ,2,3,4,7,8-Hexa COD 2012/06/27 <1.2, EDL=1.2 
1,2,3,6,7,8-Hexa COD 2012/06/27 <1.2, EDL=1.2 
1 ,2,3, 7,8,9-Hexa COD 2012/06/27 <1.1, EDL=1.1 
1 ,2,3,4,6,7,8-Hepta COD 2012/06/27 <1.2, EDL=1.2 
1 ,2,3,4,6,7,8,9-0cta COD 2012/06/27 <2.2, EDL=2.2 
Total Tetra COD 2012/06/27 <1.1, EDL=1.1 
Total Penta COD 2012/06/27 <1.2, EDL=1.2 
Total Hexa COD 2012/06/27 <1.2, EDL=1.2 
Total Hepta COD 2012/06/27 <1.2, EDL=1.2 
2,3,7,8-Tetra CDF 2012/06/27 <1.1, EDL=1.1 
1 ,2,3, 7,8-Penta CDF 2012/06/27 <1.2, EDL=1.2 
2,3,4,7,8-Penta CDF 2012/06/27 <1.2, EDL=1.2 
1,2,3,4,7,8-Hexa CDF 2012/06/27 <1.1, EDL=1.1 
1,2,3,6,7,8-Hexa CDF 2012/06/27 <1.0, EDL=1.0 
2,3,4,6,7,8-Hexa CDF 2012/06/27 <1.3, EDL=1.3 
1 ,2,3,7,8,9-Hexa CDF 2012/06/27 <1.4, EDL=1.4 
1 ,2,3,4,6, 7,8-Hepta CDF 2012/06/27 <1.0, EDL=1.0 
1 ,2,3,4,7,8,9-Hepta CDF 2012/06/27 <1.2, EDL=1.2 
1,2,3,4,6,7,8,9-0cta CDF 2012/06/27 <2.1, EDL=2.1 
Total Tetra CDF 2012/06/27 I <1.1, EDL=1.1 
Total Penta CDF 2012/06/27 <1.2, EDL=1.2 
Total Hexa CDF 2012/06/27 <1.2, EDL=1.2 
Total Hepta CDF 2012/06/27 <1.1, EDL=1.1 

2892629 AGU Method Blank Confirmation C13-2378 TetraCDF 2012/06/26 70 
Confirmation 2,3,7,8-Tetra CDF 2012/06/26 <2.6, EDL=2.6 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the ·variance in the measurement. 
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery. 
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O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • 

'client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN,MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB293726 

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency. 
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a 
reliable calculation. 

•. 
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Validation Signature Page 

Maxxam Job #:8293726 

\ 
J 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

Xo )lAMJ 
Kay so:l!c. Chern, Scientific SpedWis~ HRMS Secvices 

Success l11rough•Science® 

Maxxam has· procedures in place to guard agai~st improper use of the electronic signature ·and have the required "signatories", as per section 5.10.2 of 
ISO/IEC I 7025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page . 
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Mar§2am Success Through Science~&~ 

• Your Project#: 49064-001,001 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 
Your C.O.C. #: N/A 

• 

• 

Attention: Jeff Gorman 
O'Brien & Gere Engineers Inc 
7600 Morgan Rd. 
Liverpool, NY 
USA 13090 

Report Date: 2012/05/14 

CERTIFICATE OF ANALYSIS 

MAXXAM JOB #: 8261977 
Received: 2012/05/01, 18:00 

Sample Matrix: AIR 
#Samples Received: 11 

Analyses 
VOST Analysis (5041mod} 
VOST Analysis (5041 mod) 

Sample Matrix: Water 
# Samples Received: 4 

Analyses 
VOST Condensate (8260Cmod) 

Date 
Quantity Extracted 
6 N/A 
5 N/A 

Date 
Quantity Extracted 
4 N/A 

Date 
Analyzed Laboratory Method 
2012/05/03 BRL SOP-00302 
2012/05/04 BRL SOP-00302 

Date 
Analyzed Laboratory Method 
2012/05/07 CAM SOP-00226 

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 

Encryption Key 

Please direct all questions regarding this Certificate of Analysis to your Project Manager. 

MIKE CHALLIS, CET, B.Sc, C.Chem, Customer Service Manager, US Air Taxies 
Email: MChallis@maxxam.ca 
Phone#(905)817-5790 

==================================================================== 

Method 
Reference 
EPA 5041mod(M0030) 
EPA 5041mod(M0030) 

Method 
Reference 
EPA 8260Cmod(M0030) 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 
5.1 0.2 of ISO/IEC 17025:2005(E}, signing the reports. For Service Group specific validation please refer to the Validation Signature Page . 
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·Ma~arn 
Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID 
Sampling Date 
roc Number 

Dichlorodifluoromethane (FREON 12) 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane (FREON 11) 

Acetone (2-Propanone) 

1, 1-Dichloroethylene 

lodomethane 

Carbon Disulfide 

Methylene Chloride(Dichloromethane) 

1, 1-Dichloroethane 

trans-1 ,2-Dichloroethylene 

cis-1 ,2-Dichloroethylene 

Chloroform 

1 ,2-Dichloroethane 

Methyl Ethyl Ketone (2-Butanone) 

1 , 1 , 1-Trichloroethane 

Carbon Tetrachloride 

Benzene 

1,1 ,2-Trichloroethane 

1 ,2-Dichloropropane 

Trichloroethylene 

Dibromomethane 

Bromodichloromethane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Dibromochloromethane 

Methyl Isobutyl Ketone 

Methyl Butyl Ketone (2-Hexanone) 

Toluene 

Ethylene Dibromide 

N/A = Not Applicable 
RD.L = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Success Thr9ugh Science® 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS {AIR) 

NH5148 NH5149 NH5150 NH5151 
2012/04/26 2012/04/26 2012/04/26 2012/04/26 

N/A N/A N/A N/A 
Units FBLANK-BLDG lfBLANK-BLDG R1-A-BLDG QC Batch R1-B-BLDG RDL ~c Batch · 

3-M0031 3-M0031 3-M0031 3-M0031 

ug <0.020 <0.020 0.073 2838160 0.062 0.020 2839269 

ug <0.015 <0.015 1.07 2838160 2.16 0.015 2839269 

ug <0.013 <0.013 0.132 2838160 0.116 0.013 2839269 

ug 0.017 <0.015 0.047 2838160 0.042 0.015 2839269 

ug <0.0090 <0.0090 0.0288 2838160 0.0172 0.0090 2839269 

ug <0.010 <0.010 0.072 2838160 0.063 0.010 2839269 

ug <0.045 0.285 0.374 2838160~ 0.146 0.045 2839269 

ug <0.011 <0.011 0.060 2838160 0.059 0.011 2839269 

ug <0.015 <0.015 0.017 2838160 0.017 0.015 2839269 

ug <0.026 <0.026 0.182 2838160 0.169 0.026 2839269 

ug <0.019 <0.019 0.294 2838160 0.266 0.019 2839269 

ug <0.012 <0.012 0.032 2838160 0.029 0.012 2839269 

ug <0.010 <0.010 <0.010 2838160 <0.010 0.010 2839269 

• ug <0.010 <0.010 <0.010 2838160 <0.010 0.010 2839269 

ug <0.011 <0.011 2.80 2838160 2.82 0.011 2839269 

ug . <0.0070 <0.0070 <0.0070 2838160 <0.0070 0.0070 2839269 

ug <0.036 <0.036 0.062 2838160 0.038 0.036 . 2839269 

ug <0.014 <0.014 0.023 2838160 0.029 0.014 2839269 

ug <0.016 <0.016 0.960 2838160 1.77 0.016 2839269 

ug <0.0090 <0.0090 1.31 2838160 0.708 0.0090 2839269 

ug <0.016 <0.016 <0.016 2838160 <0.016 0.016 2839269 

ug <0.011 <0.011 0.042 2838160 0.038 0.011 2839269 

ug <0.011 <0.011 0.029 2838160 0.032 0.011 2839269 

ug <0.010 <0.010 <0.010 2838160 <0.010 0.010 2839269 

ug <0.011 <0.011 0.222 2838160 0.174 0.011 2839269 

ug <0.010 <0.010 0.031 2838160 0.038 0.010 2839269 

ug <0.0070 <0.0070 0.0317 2838160 0.0316 0.0070 2839269 

ug <0.0090 <0.0090 . 0.0171 2838160 0.0130 0.0090 2839269 

ug <0.019 <0.019 0.041 2838160 0.055 0.019 2839269 

ug <0.031 <0.031 <0.031 2838160 <0.031• 0.031 2839269 

ug <0.014 0.034 0.592 2838160 0.298 0.014 2839269 

ug <0.010 <0.010 <0.010 2838160 <0.010 0.010 2839269 

• 
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., SucC~ss Through SciencQt!l 

O'Brien & Gere Engineers Inc 

• Maxxam Job #: 8261977 Client Project #: 49064-001.00.1 
Report Date: 2012/05/14 Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS (AIR) . 
Maxxam ID NH5148 NH5149 NH5150 NH5151 •' 

Samplinq Date 2012/04/26 2012/04/26 2012/04/26 2012/04/26 
OC Number N/A N/A N/A N/A 

Units FBLANK-BLDG TBLANK-BLDG R1~A-BLDG pc Batch R1·B-BLDG RDL pc Batch 
3-M0031 3-M0031 3-M0031 3-M0031 / -

Tetrachloroethylene ug <0.018 <0.018 0.032 2838160 0.054 0.018 2839269 

Chlorobenzene ug <0.011 <0.011 0.091 2836160 0.069 0.011 2839269 

1,1, 1 ,2-Tetrachloroethane ug <0.010 <0.010 <0.010 2838160 <0.010 0.010 2839269 
' 

Ethylben~ene ug <0.014 <0.014 0.134 2838160 0.133 0.014 2839269 

m I p-Xylene ug <0.015 <0.015 0,413 2838160 0.362 0.015 2839269 

Styrene ug <0.012 <0.012 <0.012 2838160 <0.012 0.012 2839269 

~-Xylene ' <0.015 '<0.015 - ug 0.193 2838Hio 0.206 0.015 2839269 

Bromoform ug <0.014 <0;014 <0.014 2838160 <0.014 0.014 28392.69 

1,1 ,2,2;Tetrachloroethane ug <0.014 <0.014 <0.014 2838160 <0.014 0.014 2839269 

1 ,2,3-TrichiOropropane ug <0.015 <0.015 <0.015 . 2838160 <0.015 0.015 2839269 

1 ,3-Dichlorobenzene ug <0.020 <0.020 <0.020 2838160 <0.020 0.020 2839269 

1 ,4-Dichlorobenzene ug <0.020 <0.020 0.031 2838160 <0.020 0.020 2839269 

1 ,2-Dichlorobenzene ug <0.020 <0.020 0.023. 2838160 0.024 0.020 2839269 
' 

• Surrogate Recovery (%) 

Bromofluorobenzene · % 99 100 98 2838160 98 N/A 2839269 

D10-Ethylbenzene (FS) % 126' 98 108 2838160 115 N/A 2839269 

D4-1 ,2-Dichloroethane " % 110 111 110 2838160 . 107 N/A 2839269 

DB-Toluene % 103 99 96 2838160 98 N/A 2839269 

· N/A = Not Applicable 
. 

. 
RDL = Reportable Detection Limit 

. 
QC Batch = Quality Control Batch 

0 

I . 
~. f-

' .. 

' ' 
·-. . . . > .• 

• . . 
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Mar§2.am 

Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID 
Sampling Date 
~"OC Number . 

Dichlorodifluoromethane (FREON 12) 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane (FREON 11) 

[Acetone (2-Propanone) 

1, 1-Dichloroettiylene 

lodomethane 

Carbon Disulfide .. 
Methylene Chloride(Dichloromethane) 

1, 1-Dichloroj:lthane 

trans-1 ,2-Dichloroethylene 

cis-1 ,2-Dichloroethylene 

Chloroform 

1 ,2-Dichloroethane 

Methyl Ethyl Ketone (2-Butanone) 

1,1, 1-Trichloroethane 

Carbon Tetrachloride 

Benzene 

1,1 ,2-Trichloroethane 

1 ,2-Dichloropropane 

r-richloroethylene 

Dibromomethane 

Bromodichloromethane 

cis-1 ,3-Dichloropropene 

rans-1 ,3-Dichloropropene 

Dibromochloromethane 

Methyl Isobutyl Ketone 

Methyl Butyl Ketone (2-Hexanone) 

Toluene 

Ethylene Dibromide 

N/A = Not Applicable 
RDL = Reportable Detection Ljmit 
QC Batch = Quality Control Batch 

Units 

ug 

ug 

ug 

ug 

ug 

ug 

ug, 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

ug 

Success Through Sdence~P.~ 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

. VOLATILE ORGANICS BY GC/MS (AIR) 

-
NH5152 NH5153 NH5154 NH5155 

2012/04/26 2012/04/26 2012/04/26 2012/04/26 
N/A N/A N/A N/A, 

R1-C-BLDG QC Batch R2-A-BLDG pc Batch R2-B-BLDG R2-C-BLDG RDL QC Batch 
3-M0031 3-M0031 3-M0031 3-M0031 

<0.020 2839269 0.045 2838160 0.044 0.041 0.020 2839269 

0.868 2839269 0.351 2838160 0.333 0.391 0.015 2839269 

0.024 2839269 0.112 2838160 0.101 0.088 0.013 2839269 

0.017 2839269 <0.015 2838160 0.017 0.020 0.015 2839269 

<0.009Q. 2839269 <0.0090 2838160 0.0163 0.0187 0.0090 2839269 

O.Q41 2839269 0.073 2838160 0.069 0.075 0.010 2839269 

0.135 . 2839269' 0.165 2838160 0.134 0.334 0.045 2839269 

0.047 2839269 0.072 2838160 0.063 '0.069 0.011 2839269 

<0.015 2839269 <0.015 2838160 <0.015 <0.015 0.015. 2839269 

0.193 2839269. 0.327 2838160 0.351 0.283 0.026 2839269 

0.185 2839269 0.168 2838160 0.144 0.168 0.019 2839269 

0.028 2839269 0.015 2838160 0.017 0.016 . 0.012 2839269 

<0.010 2839269 <0.010. 2838160 <0.010 <0.010 0.010 2839269 

• <0.010 2839269 <0.010 2838160 <0.010 <0.010 0.010 2839269 

2.89 2839269 2.37 2838160 3.00 3.19 0.011 2839269 

<0.0070 2839269 <0.0070 2838160 <0.0070 - <0.0070 0.0070 2839269 

0.038 2839269 <0.036 2838160 0.036 0.085 0.036 2839269 

0.027 2839269 <0.014 2838160 <0.014 <0.014 0.014 2839269 

1.00 2839269 1.08 2838160 1.02 1.10 0.016 2839269 

1.14· 2839269 0.997 2838160 1.24 1.49 0.0090 2839269 

<0.016 2839269 <0.016 2838160 <0.016 <0.016 0.016 2839269 

0.034 2839269 0.022 2838160 0.018 0.018 0.011 2839269 

0.031 2839269 0.052 2838160 0.048 0.047 0.011 2839269 

<0.010 2839269 <0.010 2838160 <0.010 <0.010 0.010. 2839269 

0.303 2839269 0.110 2838160 0.125 0.124 0.011 2839269 

0.036 2839269 0.014 2838160 0.013 0.018 0.010 2839269 

0.0309 2839269 0.0133 2838160 0.0131 0.0192 0.0070 2839269 

0.0296 2839269 <0.0090 2838160 <0.0090 <0.0090 0.0090 2839269 

0.069 2839269 0.050 2838160 0.050 0.085 0.019 2839269 
-

<0.031 2839269 <0.031• 2838160 <0.031 <0.031 0.031 2839269 

0.507 2839269 0.364 2838160 0.447 0.575 0.014 2839269 

<0.010 2839269 <0.010 2838160 <0.010 <0.010 0.010 2839269 
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Mar§'.am 

Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID 
SamplinQ Date 
roc Number 

Tetrachloroethylene 

Chlorobenzene 

1 , 1,1 ,2-Tetrachloroethane 

Ethyl benzene 

m I p-Xylene 

Styrene 

a-Xylene 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

1 ,2,3-Trichloropropane 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

1 ,2-Dichlorobenzene . 

Surrogate Recovery (%) 

Bromofluorobenzene 

D10-Ethylbenzene (FS) 

D4-1 ,2"Dichloroethane 

DB-Toluene 

N/A =Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Units 

ug 

ug 

ug 

ug 

ug 

ug 

ug. 

ug 

ug 

ug 

ug 

ug 

ug 

% 

'% 

% 

% 

O'Brien & Gere Engineers Inc 
Client Project.#: 49064-001.001 

Success Th'rough Sciencelf.i 

. Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS (AIR) 

NH5152 NH5153 NH5154 NH5155 
2012/04/26 2012/04/26 2012/04/26 2012/04/26 

N/A N/A N/A N/A 
R1-C-BLDG ~c Batch R2-A-BLDG ~c Batch R2-B-BLDG R2-C-BLDG RDL · QC Batch 

3-M0031 3-M0031 3-M0031 3-M0031 

0.051 2839269 0.070 2838160 0.065 0.064 0.018 2839269 

0.067 2839269 0.053 2838160 0.062 0.089 0.011 2839269 

<0.010 2839269 <0.010 2838160 <0.010 <0.010 0;010 2839269 

0.164 2839269 0.088 2838160 0.103 0.154. 0.014 2839269 

0.477 2839269 0.279 2838160 0.295 0.382 0.015 2839269 

<0.012 2839269 <0.012 2838160 <0.012 <0.012 0.012 2839269 

0.246 2839269 0.125 2838160 ' 0.135 0.192 0.015 2839269 

<0.014 2839269 <0.014 2838160 <0,014 <0.014 0.014 2839269 

<0.014 2839269 <0.014 28381g0 <0.014 <0~014 0.014 2839269 

<0.015 2839?69 <0.015 2838160 <0.015 <0.015 0.015 2839269 

<0.020 2839269 <0.020 2838160 <0.020 <Oc020 0.020 2839269 

0.024 2839269 <0.020 2838160 <0.020 0.024 0.020 2839269 

0.025 2839269 0.029. 2838160 0.037 0.062 0.020 2839269 

98 2839269 98 2838160 99 97 N/A 2839269 

109 2839269 110 2838160 112 106 N/A 2839269 

106 2839269 109 2838160 111 109 
. 

N/A 2839269 

96 2839269 98 2838160 97 95 N/A 2839269 

. 

' ~ . 
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Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Succe~s Through Science~ , 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS (AIR) 

Maxxam ID NH5156 NH5157 NH5681 
Samplinq Date 2012/04/26 2012/04/26 . 2012/04/26 
vOC Number N/A N/A N/A 

Units R3-A-BLDG ~c Batch R3-B-BLDG R3-C-BLDG RDL QC Batch 
3-M0031 3-M0031 3·M0031 

Dichlorodifluoromethane (FREON 12) ug 0.051 2838160 0.045 0.041 0.020 2839269 

Chloromethane ug 0.345 2838160 0.500 0.411 0.015 2839269 

Vinyl Chloride ug 0.118 2838160 0.101 . 0.097 0.013 2839269 

Bromomethane ug <0.015 2838160 0.017 0.016 0.015 2839269 

Chloroethane ug 0.0159 2838160 0.0189 0.0168 0.0090 2839269 

Trichlorofluoromethane (FREON 11) ug 0.053 2838160· 0.055 0.068 0.010 2839269 

Acetone (2-Propanone) ug 0.226 2838160 0.250 0.278 0.045 2839269 

1, 1-Dichloroethylene ug 0.071 2838160 0.083 0.085 0.011 2839269 

lodomethane ug <0.015 2838160 . <0.015 <0.015 0.015 2839269 

Carbon Disulfide • ug 0.227 2838160 0.244 0.199 0.026 2839269 

Methylene Chloride(Dichloromethane) ug 0.174 2838160 0.158 0.184 0.019 2839269 

1, 1-Dichloroethane ug 0.016 2838160 0.018 0.024 0.012 2839269 

trans-1 ,2-Dichloroethylene ug <0.010 2838160 <0.010 <0.010 0.010 2839269 

cis-1 ,2-Dichloroethylene ug <0.010 2838160 <0.010 <0.010 0.010 2839269 

Chloroform ug 3.24 2838160 3.25 3.42 0.011 2839269 • 1 ,2-Dichloroethane ug <0.0070 2838160 <0.0070· <0.0070 0.0070 2839269 

Methyl Ethyl Ketone (2-Butanone) • ug 0.042 2838160 0.068 0.063 0.036 2839269 

1,1, 1-Trichloroethane ug <0.014 2838160 <0.014 <0.014 0.014 2839269 

Carbon Tetrachloride ug 1.27 2838160 1.17 1.21 0.016 2839269 

Benzene ug 1.44 2838160 1.38 1.11 0.0090 2839269 

1,1 ,2-Trichloroethane ug <0.016 28381£0 <0.016 <0.016 0.016 2839269 

1 ,2-Dichloropropane ug 0.016 2838160 0.018 0.018 0.011 2839269 

Trichloroethylene ug 0.050 2838160 0.049 0.052 0.011 2839269 

Dibromomethane ug <0.010 2838160 <0.010 <0.010 0.010 2839269 

Bromodichloromethane ug 0.139 2838160 0.134 0.111 0.011 2839269 

cis-1 ,3-Dichloropropene ug 0.016 ·. 2838160 0.016 0.019 0.010 2839269 

trans-1 ,3-Dichloropropene ug 0.0127 2838160 0.0147 0.0178 0.0070 2839269 

Dibromochloromethane ug <0.0090 2838160 <0.0090. <0.0090 0.0090 2839269 

Methyl Isobutyl Ketone ug 0.039 2838160 0.034 <0.019 0.019 2839269 

Methyl Butyl Ketone (2-Hexanone) ug <0.031 • 2838160 <0.031 <0.031 0.031 2839269 

Toluene ug 0.486 2838160 0.479 0.438 0.014 2839269 

Ethylene Dibromide ug <0.010 2838160 <0.010 <0.010 0.010 2839269 

N/A = Not Applicable 
RDL = Reportable Detection Limit . 
QC Batch = Quality Control Batch 

• 
Page 6of20 

l\llaxxam Analytics lnternallonal Corporation ola Maxxam Analytics 6740 Caripobello Road. Mlsslssauga. Ontario. l5N as Tel; (905) 817·5700 Toii·Free: 80()..563·6266 Fax: (905) 817·5777 www.maxxantca 



• 

• 

• 

Ma"fj2am 

Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID 
Samolinq Date 

OC Number . 

Tetrachloroethylene 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

m I p-Xylene ·. 

Styrene 

o-Xylene 

Bromoform 

1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

1,2-Dichlorobenzene 

Surrogate Recovery(%) 

Bromofluorobenzene 

D10-Ethylbenzene (FS) 

D4-1,2-Dichloroethane 

DB-Toluene 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Succes$ Through Sciencel!J 

Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS (AIR) 

NH5156 NH5157 NH5681 
2012/04/26 2012/04/26 2012/04/26 

N/A N/A N/A 
Units R3-A-BLDG pc Batch R3-B-BLDG R3-C-BLDG RDL ~c Batch 

3-M0031 3-M0031 3-M0031 

ug 0.067 2838160 0.073 0.072 0.018 2839269 

ug 0.069 2838160 0.082 0.075 0.011 2839269 

ug <0.010 2838160 <0.010 <0.010 0.010 2839269 

ug 0.112 2838160 0.109 0.098 0.014 2839269 

ug 0.318 2838160 0.299 0.256 0.015 2839269 

ug <0.012 2838160 <0.012 <0.012 0.012 2839269 

ug 0.141 2838160 0.135 0.123 0.015 28~9269 

ug <0.014. 2838160 <0.014 <0.014 0.014 2839269 

ug <0.014 2_838160 <0.014 <0.014 0.014 2839269 

ug <0.015 2838160 <0.015 <0.015 0.015 2839269 

ug <0.020 2838160 <0.020 <0.020 0.020 2839269 

ug 0.021 2838160 0.020 <0.020 0.020 2839269 

ug 0.059 2838160 0.044 0.023 0.020 2839269 

% 96 2838160 99. 101 N/A 2839269 

% 123 2838160 100 114 N/A 2839269. 

% 109 2838160 107 "105 N/A 2839269 

% 97 2838160 97 97 N/A 2839269 

. 
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Mar§2.am 

Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID 
Samolinq Date 

OC Number 

Dichlorodifluoromethane (FREON 12) 

Chloromethane 

~inyl Chloride 

Bromomethane 

Chloroethane 

~richlorofluoromethane (FREON 11) 

~cetone (2-Propanone) 

1, 1-Dichloroethylene 

lodomethane 

Carbon Disulfide 

Methylene Chloride(Dichloromethane) 

1 , 1-Dichloroethane 

trans-1 ,2-Dichloroethylene 

cis-1 ,2-Dichloroethylene 

Chloroform 

1 ,2-Dichloroethane 

Methyl Ethyl Ketone (2-Butanone) 

1,1, 1-Trichloroethane 

Carbon Tetrachloride 

Benzene 

1,1 ,2-Trichloroethane 

1 ,2-Dichloropropane 

Trichloroethylene 

Dibromomethane 

Bromodichloromethane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Dibromochloromethane 

Methyl Isobutyl Ketone ~ 

Methyl Butyl Ketone (2-Hexanone) 

~oluene 

Ethylene Dibromide 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

Success Through Science® 

O'Brien & Gere Engineers Inc 
Client Project #: 49064-001.001 • 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS (WATER) 

NH5695 NH5696 NH5697 NH5705 
2012/04/26 2012/04/26 2012/04/26 2012/04/26 

N/A N/A N/A N/A 
Units FBLANK-BLDG RDL RUN 1-BLDG RUN 2-BLDG RUN 3-BLDG RDL pc Batch 

3-COND-M0031 3-COND-M0031 3-COND-M0031 3-COND-M0031 

ug/L <25 25 <25 <25 <25 25 2837268 

ug/L <50 50 <50 <50 <50 50 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 

ug/L <75 75 <75, <75 <75 75 2837268 

ug/L <25 25 <25 <25 <25 25 2837268 

ug/L <50 50 <50 <50 <50 50 2837268 

ug/L 750 380 540 870 800 380 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <0.60 0.60 <15 <15 <15 15 2837268 

ug/L <0.50 0.50 <13 <13 <13 13 2837268 

ug/L <25 25 <25 <25 <25 25 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 

ug/L <25 25 <25 <25 <25 25 2837268 

ug/L <25 25 <25 <25 <25 25 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 • ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <250 250 <250 <250 <250 250 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <0.50 0.50 <13 <13 <13 13 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 

ug/L <15 15 <15 <15 <15 15 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 

ug/L <250 250 <250 <250 <250 250 2837268 

ug/L <250 250 <250 <250 <250 250 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

• 
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Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID 
l:iampling Date 
IGOC Nurribe·r 

' 
Tetrachloroethylene 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

p+m-Xylene 

Styrene 

p-?<ylene 

Bromoform 

1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

1,2-Dichlorobenzene 

Surrogate Recovery (%) 

~-Bromofluorobenzene 

D4-1,2-Dichloroethane 

DB-Toluene 

N/A = Not Applicable 
RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Sciencc!IJ 

Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOLATILE ORGANICS BY GC/MS (WATER) 

NH5695 NH5696 NH5697 NH5705 
2012/04/26 2012/04/26 2012/04/26 2012/04/26 

N/A N/A N/A N/A 
Units FBLANK-BLDG RDL RUN 1-BLDG RUN 2-BLDG • RUN 3-BLDG RDL FlC Batch .. 

3-COND-M0031 3-COND-M0031 3-COND-M0031 3-COND·M0031 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

' • ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <10 10 <10 <10 <10 10 2837268 

ug/L -;:25 25 <25 <25 <25 25 2837268 

ug/L <0.60" 0.60 <15 <15 <15 15 2837268 

ug/L <13 13 <.13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

ug/L <13 13 <13 <13 <13 13 2837268 

-
% 97 N/A 96 97 97 N/A 2837268 

% 101 N/A 100 102 . 102 N/A 2837268 

% 102 N/A 99 
. 

99 99 N/A 2837268 

. . 
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Ma"r§2arn Success Through Scienceo:~~~ 

O'Brien & Gere Engineers Inc 

• Maxxam Job #: 8261977 Client Project#: 49064-001.001 
Report Date: 2012/05/14 Site Location: GENERAL DYNAMICS-JOPLIN, MO 

Test Summary 

Maxxam ID NH5155 Collected 2012/04/26 
Sample ID R2-C-BLDG 3-M0031 Shipped· 

Matrix AIR Received 2012/05/01 

Instrumentation Batch Extracted 
GC/MS 2839269 N/A 

Maxxam ID NH5156 Collected 2012/04/26 
Sample ID R3-A-BLDG 3-M0031 Shipped 

Matrix AIR Received 2012/05/01 

Instrumentation Batch Extracted 
GC/MS 2838160 N/A 

Maxxam ID NH5157 Collected 2012/04/26 
Sample ID R3-B-BLDG 3-M0031 Shipped 

Matrix AIR Received 2012/05/01 

Instrumentation Batch Extracted 
GC/MS 2839269 N/A 

Maxxam ID NH5681 Collected 2012/04/26 

• Sample ID "R3-C-BLDG 3-M0031 Shipped 
Matrix AIR Received 2012/05/01 

Instrumentation Batch Extracted 
GC/MS 2839269 N/A 

Maxlc:am ID NH5695 Collected 2012/04/26 
Sample ID FBLANK-BLDG 3-COND-M0031 Shipped 

Matrix Water Received 2012/05/01 

Instrumentation Batch Extracted 
P&T/MS 2837268 N/A 

Maxx~m ID NH5696 Collected 2012/04/26 
Sample ID RUN 1-BLDG 3-COND-M0031 Shipped 

Matrix Water Received 2012/05/01 

Instrumentation Batch Extracted 
P&T/MS 2837268 N/A 

Maxxam ID NH5697 Collected 2012/04/26 
Sample ID RUN 2-BLDG 3-COND-M0031 Shipped 

Matrix Water Received 2012/05/01 

Instrumentation Batch Extracted 
P&T/MS 2837268 N/A 

• Page 11 of20 
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Maxxam Job #: 8261977 
Report Date: 2012/05/14 

Maxxam ID NH5705 · 
Sample ID RUN 3-BLDG 3-COND-M0031 

Matrix Water 

Instrumentation 
P&T/MS 

Test Summary 

Success Through Science~.~ 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 • 
Site Location: GENERAL DYNAMIC~-JOPLIN, MO 

Collected 20f2/04/26 
Shipped 

Received 2012/05/01 

Batch . Extracted 
2837268 N/A 

• 
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Maf§2arn 

Maxxam Job #: 8261977 
Report Date: 2012/05/14 

GENERAL COMMENTS 

O'Brien & Gere Engineers Inc 
Client Project#: 49064-001.001 

Success Through Science~ 

Site Location: GENERAL DYNAMICS-JOPLIN, MO 

VOC Analysis: Due to high concentrations of non target analytes, sample required dilution. Detection limits were adjusted accordingly. 

Sample NH5150-01: Chloromethane, chloroform and benzene exceed calibration range in this sample, result for these analytes are estimates 
only. 

Sample NH5151-01: Chloromethane, chloroform, carbontetrachloride exceed calibration range in this sample, result for these analytes are 
estimates only. 

Sample NH5152-01: Chloroform, carbontetrachloride, benzene exceed calibration range in this sample, result for these analytes are estimates 
only. 

Sample NH5153-01: Chloroform and carbontetra?hloride exceed calibrati~n range in this sample, result for these analytes are estim~tes only. 

Sample NH5154-01: Chloroform, carbontetrachloride, benzene exceed calibration range in this sample, result for these analytes are estimates 
only. 

Sample NH5155-01: Chloroform, carbontetrachloride, benzene exceed calibration range in this sample, result for thes~ analytes are estimates 
only. 

Sample NH5156-01: Chloroform, carbontetrachloride and benzene exceed calibration range in this sample, result for these analytes are 
estimates only. 

Sample NH5157-01: Chloroform, carbontetrachloride, benzene exceed calibration range in this sample, result for these analytes are estimates 
only . 

Sample NH5681-01: Chloroform, carbontetrachloride, benzene exceed calibration range in this sample, result for these analytes are estimates 
only. 

Results relate onlv to the items tested . 
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Mar§2am 

Method Blank 

Success Through Science~tJ 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • 
Client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

Quality Assurance Report 
Maxxam Job Number: GB261977 

Date 
Analyzed 

I 

2012/05/07 100 70- 130 
D4-1 ,2-Dichloroethane 2012/05/07 101 % 70- 130 
DB-Toluene 2012/05/07 100 % 70- 130 
Dichlorodifluoromethane (FREON 12) 2012/05/07 B4 % 60- 140 
Chloromethane 2012/05/07 Br % 60- 140 
Vinyl Chloride 2012/05/07 B6 % 70- 130 
Bromomethane 2012/05/07 102 % 60-140 
Chloroethane 2012/05/07 B9 % 70- 130 
Trichlorofluoromethane (FREON 11) 2012/05/07 92 % 70- 130 
Acetone (2-Propanone) 2012/05/07 B7 % 60- 140 
1, 1-Dichloroethylene 2012/05/07 96 % 70- 130 
lodomethane 2012/05/07 100 % N/A 
Carbon Disulfide 2012/05/07 99 % N/A 
Methylene Chloride(Dichloromethane) 2012/05/07 B9 % 70- 130 
1, 1-Dichloroethane ' 2012/05/07 91 % 70-130 
trans-1 ,2-Dichloroethylene 2012/05/07 92 % 70-130 
cis-1 ,2-Dichloroethylene 2012/05/07 92 % 70- 130 
Chloroform 2012/05/07 99 % 70- 130 
1 ,2-Dichloroethane 2012/05/07 93 .% 70- 130 
Methyl Ethyl Ketone (2-Butanone) 2012/05/07 94 % 60- 140 
1,1, 1-Trichloroethane 2012/05/07 91 % 70- 130 
Carbon Tetrachloride 2012/05/07 95 % 70: 1 
Benzene 2012/05/07 93 % 70-1 
1,1 ,2-Trichloroethane 2012/05/07 91 % 70-1 
1 ,2-Dichloropropane 2012/05/07 94 % 70- 130 
Trichloroethylene 2012/05/07 B9 % 70- 130 
Dibromomethane 2012/05/07 99 % N/A 
Bromodichloromethane 2012/05/07 94 % 70- 130 
cis-1 ,3-Dichloropropene 2012/05/07 95 % 70- 130 
trans-1 ,3-Dichloropropene 2012/05/07 91 % 70- 130 
Dibromochloromethane 2012/05/07 92 % 70- 130 
Methyl Isobutyl Ketone 2012/05/07 92 % 70- 130 
Methyl Butyl Ketone (2-Hexanone) 2012/05/07 95 % N/A 
Toluene 2012/05/07 91 % 70- 130 
Ethylene Dibromide 2012/05/07 91 % 70- 130 
Tetrachloroethylene 2012/05/07 91 % 70- 130 
Chlorobenzene 2012/05/07 B9 % 70- 130 
1 , 1,1 ,2-Tetrachloroethane 2012/05/07 91 % 70- 130 
Ethylbenzene 2012/05/07 90 % 70- 130 
p+m-Xylene 2012/05/07 BB % 70- 130 
Styrene 2012/05/07 92 % 70- 130 
o-Xylene 2012/05/07 91 % 70- 130 
Bromoform 2012/05/07 96 % 70- 130 
1,1 ,2,2-Tetrachloroethane 2012/05/07 B9 % 70- 130 
1 ,2,3-Trichloropropane 2012/05/07 99 % N/A 
1 ,3-Dichlorobenzene 2012/05/07 BB % 70- 130 
1 A-Dichlorobenzene 2012/05/07 B7 % 70- 130 
1 ,2-Dichlorobenzene 2012/05/07 B9 % 70- 130 
4-Bromofluorobenzene 2012/05/07 97 % 70- 130 
D4-1 ,2-Dichloroethane • 2012/05/07 100 % 70- 130 
DB-Toluene 2012/05/07 99 % 70- 130 
Diphlorodifluoromethane (FREON 12) 2012/05/07 <25 ug/L 
Chloromethane 2012/05/07 <50 ug/L 
Vinyl Chloride 2012/05/07 <10 ug/L 
Bromomethane 2012/05/07 <75 ug/L 
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O'Brien & Gere Engineers Inc 

• Attention: Jeff Gorman 
Client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB261977 

QNQC Date 
Batch Analyzed 
Num lnit QCType Parameter yyyy/mm/dd Value %Recovery Units QC Limits 

2837268 VAK Method Blank Chloroethane 2012/05/07 <25 ug/L 
Trichlorofluoromethane (FREON 11) 2012/05/07 <50 ug/L 
Acetone (2-Propanone) 2012/05/07 <380 ug/L 
1,1-Dichloroethylene 2012/05/07 <13 ug/L ';'. 

lodomethane 2012/05/07 <15 ug/L 
Carbon Disulfide 2012/05/07 <13 ug/L 

. Methylene Chloride(Dichloromethane) 2012/05/07 <25. ug/L 
1,1-Dichloroethane 2012/05/07 <10 ug/L 
trans-1,2-Dichloroethylene 2012/05/07 <25 ug/L 
cis-1,2-Dichloroethylene 2012/05/07 <25 ug/L 
Chloroform 2012/05/07 <10 ug/L 
1,2-Dichloroethane 2012/05/07 <13 ug/L 
Methyl Ethyl Ketone (2-Butanone) 2012/05/07 <250 ug/L 
1,1,1-Trichloroethane 2012/05/07 <13 ug/L 
Carbon Tetrachloride 2012/05/07 <13 ug/L 
Benzene 2012/05/07 <13 ug/L 
1,1,2-Trichloroethane 2012/05/07 <13 ug/L 
1,2-Dichloropropane 2012/05/07 . <13 ug/L 
Trichloroethylene 2012/05/07 <13 ug/L 
Dibromomethane ; 2012/05/07 <13 ug/L 
Bromodichloromethane 2012/05/07 <10 ug/L 

• cis-1,3-Dichloropropene 2012/05/07 <10 ug/L 
trans-1,3-Dichloropropene 2012/05/07 <15 ug/L 
Dibromochloromethane 2012/05/07 <10 ug/L 
Methyl Isobutyl Ketone . 2012/05/07 <250 ug/L 
Methyl Butyl Ketone (2-Hexanone) 2012/05/07 <250 ug/L 
Toluene 2012/05/07 <13 ug/L 
Ethylene Dibromide 2012/05/07 ' <13 ug/L 
Tetrachloroethylene 2012/05/07 <13 ug/L 
Chlorobenzene 2012/05/07 <13 ug/L 
1,1,1 ,2-Tetrachloroethane 2012/05/07 . <13 ug/L 
Ethylbenzene 2012/05/07 <13 ug/L 
p+m-Xylene 2012/05/07 <13 ug/L 
Styrene 2012/05/07 <13 ug/L 
o-Xylene 2012/05/07 <13 ug/L 
Bromoform 2012/05/07 <10 ug/L 
1,1,2,2-Tetrachloroethane 2012/05/07 <25 ug/L 
1,2,3-Trichloropropane 2012/05/07 <15 ug/L 
1,3-Dichlorobenzene 2012/05/07 <13 ug/L 
1 A-Dichlorobenzene 2012/05/07 <13 ug/L 
1,2-Dichlorobenzene 2012/05/07 <13 ug/L 

2838160 YYA Spiked Blank Bromofluorobenzene 2012/05/03 99' % 36- 141 
D10-Ethylbenzene (FS) 2012/05/03 99 % 54- 152 
D4-1,2-Dichloroethane . 2012/05/03 106 % 74- 122 
DB-Toluene 2012/05/03 99 % 80- 114 
Dichlorodifluoromethane (FREON 12) 2012/05/03 128 % 50- 150 
Chloromethane 2012/05/03 113 % 50- 150 
Vinyl Chloride 2012/05/03 99 % 50- 150 
Bromomethane . 2012/05/03 88 % 50- 150 
Chloroethane 2012/05/03 97 % 50- 150 
Trichlorofluoromethane (FREON 11) 2012/05/03 104 % 50- 150 
Acetone (2-Propanone) 2012/05/03 64 % 50- 150 
1,1-Dichloroethylene 2012/05/03 100 % 50- 150 
lodomethane . 2012/05/03 87 % N/A 

• Carbon Disulfide 2012/05/03 80 % 50- 150 
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'Batch 
Num lnit 

2838160 YYA 

Method Blank 

Success Through Science® 

O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • 
Client Project#: 49064-001.001 
P.O.#: . 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB261977 

Date 
Analyzed 

Units 
Methylene Chloride(Dichloromethane) 201 103 % 
1,1-Dichloroethane 2012/05/03 105 % 50- 150 
trans-1,2-Dichloroethylene 2012/05/03 101 % 50- 150 
cis-1,2-Dichloroethylene 2012/05/03 103 % 50- 150 
Chloroform 2012/05/03 108 % 50- 150 
1,2-Dichloroethane 2012/05/03 106 % 50- 150 
Methyl Ethyl Ketone (2-Butanone) 2012/05/03 93 % 50- 150 
1,1,1-Trichloroethane 2012/05/03 102 % 50- 150 
Carbon Tetrachloride 2012/05/03 104 % 50- 150 
Benzene 2012/05/03 101 % 50'- 150 
1,1,2-Trichloroethane 2012/05/03 103 % 50- 150 
1,2-Dichloropropane · 2012/05/03 102 % 50- 150 
Trichloroethylene 2012/05/03 104 % 50- 150 
Dibromomethane · 2012/05/03 102 % 50- 150 
Bromodichloromethane 2012/05/03 106 % 50-150 
cis-1,3-Dichloropropene 2012/05/03 99 % 50- 150 
trans-1,3-Dichloropropene 2012/05/03 107 % 50- 150 
Dibromochloromethane 2012/05/03 105 % 50- 150 
Methyl Isobutyl Ketone 2012/05/03 107 % 50- 150 
Methyl Butyl Ketone (2-Hexanone) 2012/05/03 105 % 50- 150 
Toluene 2012/05/03 100 % 50- 150 
Ethylene Dibromide 2012/05/03 104 % 50-1 
Tetrachloroethylene 2012/05/03 102 % 50-1 
Chlorobenzene 2012/05/03 108 % 50-1 
1,1,1,2-Tetrachloroethane 2012/05/03 105 % 50-150 
Ethylbenzene 2012/05/03 102 % 50- 150 
m I p-Xylene 2012/05/03 105 % 50- 150 
Styrene 2012/05/03 100 % 50-150 
a-Xylene 2012/05/03 109 % 50- 150 
Bromoform · 2012/05/03 102 % 50-150' 
1,1,2,2-Tetrachloroethane 2012/05/03 101 % 50-150 
1,2,3-Trichloropropane 2012/05/03 107 % 50- 150 
1 ,3-Dichlorobenzene ;, 2012/05/03 105 . % 50- 150 
1 A-Dichlorobenzene 2012/05/03 100 % 50-150 
1,2-Dichlorobenzene 2012/05/03 106 % 50- 150 
Bromofluorobenzene 2012/05/03 101 % 36- 141 
D10-Ethylbenzene (FS) 2012/05/03 100 % 54-152 
D4-1,2-Dichloroethane 2012/05/03 108 % 74- 122 
DB-Toluene 2012/05/03 100 % 80- 114 
Dichlorodifluoromethane (FREON 12) 2012/05/03 <0.020 ug 
Chloromethane 2012/05/03 <0.015 ug 
Vinyl Chloride 2012/05~03 <0.013 ug 
Bromomethane 2012/05/03 <0.015 ug 
Chloroethane . 2012/05/03 <0.0090 ug 
Trichlorofluoromethane (FREON 11) 2012/05/03 <0.010 ug 
Acetone (2-Propanone) • 2012/05/03 <0.045 ug 
1,1-Dichloroethylene 2012/05/03 <0.011 ug 
lodomethane 2012/05/03 <0.015 ug 
Carbon Disulfide . 2012/05/03 <0.026 ug 
Methylene Chloride(Dichloromethane) 0 2012/05/03 <0.019 ug 
1,1-Dichloroethane 2012/05/03 <0.012 ug 
trans-1,2-Dichloroethylene 2012/05/03 <0.010 ug 
cis-1,2-Dichloroethylene 2012/05/03 <0.010 ug 
Chloroform . 2012/05/03 <0.011 ug 
1,2-Dichloroethane 2012/05/03 . <0.0070 ug 
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Client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB261977 

QNQC Date 

Batch Analyzed 
Num lnit QCTvoe Parameter vvvv/mm/dd Value %Recoverv Units QC Limits 

2838160 YYA Method Blank Methyl Ethyl Ketone (2-Butanone) 2012/05/03 <0.036 ug 

1,1, 1-Trichloroethane 2012/05/03 <0.014 ug 
Carbon Tetrachloride 2012/05/03 <0.016 ug 

Benzene 2012/05/03 <0.0090 ug 

1,1 ,2-Trichloroethane 2012/05/03 <0.016 ug 
1 ,2-Dichloropropane 2012/05/03 <o.o11 ug 
Trichloroethylene 2012/05/03 <0.011 ug 
Dibromomethane · 2012/05/03 <0.010 ug 
Bromodichloromethane 2012/05/03 <0.011 ug 

cis-1 ,3-Dichloropropene 2012/95/03 <0.010 ug 
trans-1 ,3-Dichloropropene 2012/05/03 <0.0070 ug 
Dibromochloromethane 2012/05/03 <0.0090 ug 
Methyl Isobutyl Ketone 2012/05/03. <0.019 ug 
Methyl Butyl Ketone (2-Hexanone) 2012/05/03 <0.031 ug 
Toluene 2012/05/03 <0.014 ug 
Ethylene Dibromide 2012/05/03 <0.010 ug 

Tetrachloroethylene . 2012/05/03 <0.018 ug 

Chlorobenzene 2012/05/03 <0.011 ug 
1,1, 1,2-Tetrachloroethane 2012/05/03 <0.010 ug 
Ethylbenzene 2012/05/03 <0.014 ug 

m I p-Xylene 2012/05/03 <0.015 ug 

• Styrene 2012/05/03 <0.012 ug 
a-Xylene 2012/05/03 . <0.015 ug 
Bromoform 2012/05/03 <0.014 ug 
1,1 ,2,2-Tetrachloroethane 2012/05/03 . <0.014 ug 

1 ,2,3-Trichloropropane 2012/05/03 <0.015 ug 
1 ,3-Dichlorobenzene .J 2012/05/03 <0.020 ug 
1 A-Dichlorobenzene 2012/05/03 <0.020 ug 
1 ,2-Dichlorobenzene 2012/05/03 <0.020 ug 

2839269 YYA Spiked Blank Bromofluorobenzene 2012/05/04 101 % 36-141 
D10-Ethylbenzene (FS) 2012/05/04 100 % 54-152 
D4-1 ,2-Dichloroethane 2012/05/04 108 % 74- 122 

DB-Toluene 2012/05/04 100 % 80- 114 

Dichlorodifluoromethane (FREON 12) 2012/05/04 119 % 50-150 
Chloromethane 2012/05/04 119 % 50- 150 

Vinyl Chloride 2012/05/04 99 % 50- 150 
Bromomethane · 2012/05/04 87 % 50- 150 

Chloroethane 2012/05/04 . 99 % 50-150 
Trichlorofluoromethane (FREON 11) 2012/05/04 106 % 50-150 

Acetone (2-Propanone) 2012/05/04 - 65 % 50 -_150 

1, 1-Dichloroethylene 2012/05/04 101 % 50 -150 

lodomethane 2012/05/04 90 % N/A 

Carbon Disulfide 2012/05/04 82 % 50- 150 
Methylene Chloride(Dichloromethane) 2012/05/04 104 % 50 -150 
1, 1-Dichloroethane 2012/05/04 -104 % . 50 -150 

trahs-1 ,2-Dichloroethylene 2012/05/04 101 % 50- 150 
cis-1 ,2-Dichloroethylene 2012/05/04 1 103 % 50-150 

Chloroform 2012/05/04 108 % 50-150 

1 ,2-Dichloroethane 2012/05/04 109 % 50-150 
Methyl Ethyl Ketone (2-Butanone) 2012/05/04 93 % 50-150 
1 , 1, 1-Trichloroethane 2012/05/04 105 % 50- 150 

Carbon Tetrachloride 2012/05/04 103 % 50-150. 

Benzene 2012/05/04 101 % 50- 150 

1,1 ,2-Trichloroethane 2012/05/04 103 % 50- 150 

• 1 ,2-Dichloropropane 2012/05/04 103 % 50- 150 
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O'Brien & Gere Engineers Inc 
Attention: Jeff Gorman • 
Client Project#: 49064-001.001 
P.O.#: 
Site Location: GENERAL DYNAMICS-JOPLIN, MO 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB261977 

Dibromomethane 
Bromodichloromethane 
cis-1 ,3-Dichloropropene 
trans-1,3-Dichloropropene 
Dibromochloromethane 
Methyl Isobutyl Ketone 
Methyl Butyl Ketone (2-Hexanone) 
Toluene 
Ethylene Dibromide 
Tetrachloroethylene 
Chlorobenzene 
1,1, 1,2-Tetrachloroethane 
Ethylbenzene 
m /p-Xylene 
Styrene 
a-Xylene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1 ,2,3-Trichloropropane 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
1,2-Dichlorobenzene 
Bromofluorobenzene 
D10-Ethylbenzene (FS) 
D4-1 ,2-Dichloroethane 
DB-Toluene 
Dichlorodifluoromethane (FREON 12) 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane (FREON 11) 
Acetone (2-Propanone) 
1, 1-Dichloroethylene 
lodomethane 
Carbon Disulfide 
Methylene Chloride(Dichloromethane) 
1 , 1-Dichloroethane 
trans-1,2-Dichloroethylene 
cis-1 ,2-Dichloroethyle~e, 
Chloroform 
1 ,2-Dichloroethane 
Methyl Ethyl Ketone (2-Butanone) 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,1 ,2-Trichloroethane 
1,2-Dichloropropane 
Trichloroethylene 
Dibromomethane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Dibromochloromethane 

Page 18 of 20 

Date 
Analyzed 

2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 
2012/05/04 

-150 
103 % 50- 150 
107 % 50- 150 
99 % 50- 150 

109 / % 50-150 
106 % 50- 150 
111 % .so -150 
107 % 50- 150 
101 % 50- 150 
104 % 50- 150 
102 - % 50'- 150 
107 % 50- 150 
106 % 50- 150 
103 % 50- 150 
108 % 50.-150 
102 % 50- 150 
111 % 50- 150 
103 % 50- 150 
103 % 50- 150 
108 % 50-150 
107 % 50- 150 
102 % 50- 1 
107 % 50-1 
100 % 36-1 
103 % 54-152 
111 % 74- 122 
99 o/~ 80- 114 

<0.020 ug 
<0.015 ug 
<0.013 ug 
<0.015 t.ig 

<0.0090 ug 
<0.010 ug 
<0.045 ug 
<0.011 ug 
<0.015 ug 
<0.026 ug 
<0.019 ug 
<0.012 ug 
<0.010 ug 
<0.010 ug 
<0.011 ug 

<0.0070 ug 
<0.036 ug 
<0.014 ug 
<0.016 ug 

<0.0090 ug 
<0.016 ug 
<0.011 ug 
<0.011. ug 
<0.010 ug 
<Q.011 ug 
<0.010 ug 

<0.0070 ug 
<0.0090. ug 
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QA/QC 
Batch " 
Num lnit QCTvpe 

2839269 YYA Method Blank 

\ 
> 

Quality Assurance Report (Continued) 
Maxxam Job Number: GB261977 

Date 
Analyzed J 

Parameter vvvv/mm/dd 

Methyl Isobutyl Ketone 2012/05/04 
Methyl Butyl Ketone (2-Hexanone) 2012/05/04 

Toluene 2012/05/04 

Ethylene Dibromide 2012/05/04 

Tetrachloroethylene 2012/05/04 

Chlorobenzene 2012/05/04 

1,1, 1 ,2-Tetrachloroethane 2012/05/04 

Ethylbenzene 2012/05/04 

m I p-Xylene 2012/05/04 

Styrene 
' 

2012/05/04 

a-Xylene . 2012/05/04 

Bromoform 2012/05/04 

1,1 ,2,2-Tetrachloroethane 2012/05/04 

1 ,2,3-Trichloropropane 2012/05/04 

1 ,3-Dichlorobenzene . 2012/05/04 

1 ,4-Dichlorobenzene 2012/05/04 

1 2-Dichlorobenzene 2012/05/04 

J 

Value %Recoverv 
<0.019 
<0.031 
<0.014 
<0.010 
<0.018 
<0.011 
<0.010 
<0.014 
<0.015 
<0.012 
<0.015 
<0.014 

.<0.014 
<0.015 
<0.020 
<0.020 ' 
<0.020 

Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate ana lyle recovery. 

Units 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
U!=l 

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency, 

. 
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Validation Signature Page 

Maxxam Job #: 8261977 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

CRISTINA CARRIERE, Scientific Services 

MAUREEN SMITH, Supervisor, Volatiles 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of 
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 
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